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A PLANT INDUSTRY BASED UPON 
MUTATION 


Varieties of Egyptian Cotton Have Arisen Largely Through Mutation. 
Possible Relation Between Mutation and Hybridity— 
Many Problems Still Left For Solution 


THOMAS H. 


IC EARNEY 


Physiologist in Charge, Alkali and Drought-Kesistant Plant Investigations, 


Bureau of Plant Industry, U 


OST species of crop plants com- 
prise numerous’ well-marked 
varieties. How these have origi- 
nated in the seed-propagated 

crops is still, in large measure, an un- 
solved problem. In some cases, how- 
ever, the evidence points to origin by 
mutation, a phenomenon analogous to 
bud-sporting in fruit trees and other 
vegetatively propagated plants. Muta- 
tion manifests itself in the sudden ap- 
pearance of an individual which differs 
from the parent stock in one or more 
strongly heritable characters. If this 
individual true,’ the new 
characters being uniformly expressed 
in its progeny generation after genera- 
tion, a stable new variety will have been 
produced. 


‘breeds 


MUTATION HARD TO EXPLAIN 


Certain geneticists have endeavored 
to explain mutation on the basis of 
Mendelian recombination. It must be 
admitted that in the familiar 
Oenothera, for example, the 


case of 
attempt 


has not been completely successful. 
Nor will this explanation cover the 
apparently well-authenticated exam- 


ples of mutation in asexually propagated 
organisms. The possibility should be 
considered that mutation is not a simple 
but a complex phenomenon, which 
results from different causes in different 
groups of organisms. In Egyptian 
cotton, the group discussed in this paper, 


there is some evidence of a relation 





‘See Balls, W. L. 


type 1s discussed on pages 3 and 4. 


9 . . . 
2 Balbriggan underwear was formerly manufactured 


Egyptian cotton. | 


The Cotton Plant in Egypt. 


S. Department of Agriculture 


between mutation and hybridity, al- 
though simple recombination does not 
afford an adequate explanation of the 
facts. 


DESCRIPTION OF EGYPTIAN COTTON 


Before going further into this ques- 
tion, it may be in order to consider 
briefly the nature and uses of Egyptian 
cotton and to review the plant breeding 
work which has led to its commercial 
production in the United States. 

Egyptian cotton differs from any 
other commercially grown cotton, al- 
though showing many points of simui- 
larity to the American Sea Island. The 
parentage of this type, which originated 
in Egypt about seventy-five vears ago, 
is obscure. Some authorities believe it 
to have resulted from hybridization of 
Sea Island with a brown linted African 
tree cotton, both of which were grown 
in Egypt during the early part of the 
nineteenth century.! However this may 
be, the type is now a well-defined one, 
and while it comprises several distinct 
varieties, all of these share certain 
peculiarities which distinguish them 
from other commonly cultivated cottons. 

Commercially, Egyptian cotton 1s 
characterized by the superior strength 
and by the color of the fiber, the latter 
varving from lght brown? in some 
varieties to pale buff or nearly pure 
white in others. 

The length of the fiber ranges, in the 
different varieties, from 1!/i, to 14 


London, 1912. The origin of the Egyptian 


only from the undyed fiber of brown 
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PLANT GROWN FROM NEWLY LIVIPORTED SEED 
grown in wri 


and ial 


ma trom newly imported seed of Egyptian cotton were anfruitful 
Llate in maturing. (ig. 1.) 
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THE RESULT OF SELECTION IN EGYPTIAN COTTON 


strain was developed (Fig. 2). 
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inches, hbenee most lyeyptian cotton 
falls into the long staple class (Pls meh 
or longer). The lonpest: leeypttan cot 
tonois surpassed i length only by the 


best Sea Island. 


COTRON CROP Ol ECV I 


The cotton CTO) (| luiryypol fhounts bo 
500 or OOO miuilhon pounds annually, 
which is approximately one-tenth of the 
averave production of the United State: 
The best qualities are grown im. the 
Delta, the cotton of the Nile Valley 
above ( ‘QUO bemy Mlerior 11) the quality 
and length of the fiber. The erop 1 
erown entirely under irrigation, 
| Cotton 1s exported bron luyry pot La) 
of the principal spinning countries. Phe 
United States imported last year about 
100 mullion pound of this 
Meyptian cotton as in great demand 
for the manufacture of goods requiring 
al high devree of tensile Lrenyth, such 
as sewing thread, durable hosiery, and 
automobile tire fabric 

The Department of Agriculture, about 
twenty years avo, began experiments to 
determine whether [Eyyptian 
could be grown in the United State 
several introductions were made, the 
most important by Mr. David Fairchild, 
who visited Egypt in 1899 and obtained 
seed of the principal varicties then 
grown in the country. This seed wa 
tested by Dr. H. J. Webber at a number 
of stations in the southern and 
western states. lor various reasons 11 
was concluded that commercial produc- 
tion in the main cotton belt would be 
impracticable, but on the irrigated 
lands of the southwest the results were 
sO promising as to 
experimentation.’ 


Cotton. 
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warrant further 


SELECTION NECESSARY 


The behavior of the plants grown 
trom imported seed made it evident, 
however, that selection would be neces- 


sary in order to obtain a sufficiently 


~ 


fruittul, early, and uniform 


1, 
Stock to 





Jt 
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lustily commercial production All of 
the varieties, when first 
relatively late ripening 
and untroumthoal (ig. 2), bout 
extreme] 


Introduced, 
were not only 
WeEC also 
varnible. ‘This laek of ume 
Was later pomted out by Mr, 
() Fo Cook, was due to the taet that the 
conditions under which cotton is yrown in 


hormuby, a 


levpt, favor unhimited cross-pollination 
in the fields and mixing of seed at the 
gins.) “Phe most sertous contamination 
was duc to the abundant presenee, as a 
weed, mn Myyptian cotton fields 
called “Thindi.” This is a very infertor 
Lype, more nearly related to American 
Upland than to Heyptian cotton, but 
hybridizing freely with the latter.’ 


ol the so- 
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EAPERIMENTS BIRGUN AT YUMA 


Man breeding eXpCrinents were 
bevun by the writer at Yuma, Arizona, 
1 19038 with Mit Afifi, the variety which 
at that time was most extensively vrown 
In legypt. Selection was carried on for 
everal years, resulting ina yvradual im- 
provement In the uniformity, carline 
anid productivene (Tay land 2) in 
the manner in which the bolls opened 
(igs. Sand 4) andin the length of the 
fiber (Iig. 35), Un to thi 


' 


marked change of type wa 


pot, ae) 


observed to 
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ARIZONA EGYPTIAN COTTON, RESULT OF SELECTION 
Egyptian cotton grown at Yuma, Arizona, after several years of selection, showing the fruit- 
fulness of the plants and the manner in which the ripe cotton hangs from the bolls, making 
picking easy. (Fig. 3.) 


developed by Mr. E. W. Hudson from a Upon examination of the remarkably 
plant selected in 1908 in a field of accli- uniform progeny row which was grown 
matized Mit Afifi cotton at Sacaton, the year following from seed produced by 
Arizona. While less different from Mit this plant; it was at once evident that an- 
Afifi than are the Yuma and Somerton other new and very distinct variety had 


varieties, the Gila seemed to be suffi- appeared. As compared with the parent 
ciently distinct to warrant its recogni- variety (Yuma), Pima is distinguished 
tion as a separate variety. by its fewer vegetative branches and 


The three Arizona varieties thus far better developed fruiting branches (Figs. 
mentioned were all selected out of Mit 7 and 8), by its plumper, more sharply 
Afi. The Pima variety, on the other pointed and less deeply pitted bolls 
hand, was derived from Mit Afifi (Fig. 6), and by its longer (156 to 1%, 
through Yuma. In 1910, in a field of inch), finer, silkier and hghter colored 
Yuma cotton at Sacaton, Arizona, a_ fiber (Fig. 5).° 
plant was selected because of its superior The commercial production of Egyp- 
productiveness and length of fiber. tian cotton in Arizona began in 1912, 





6 For more complete descriptions of the Yuma, Pima and Gila varieties, see Kearney, T. H. 
Mutation in Egyptian Cotton. Journ. Agr. Res., Vol. ii (1914), pp. 287-302. Pls. 17-25. 

7 Two years previously, when the complexity of the problems involved in the establishment of 
this new agricultural enterprise had become apparent, the Chief of the Bureau of Plant Industry 
appointed a Committee on Southwestern Cotton Culture. The original members of this com- 
mittee were Messrs. O. F. Cook, C. S. Scofield, W. T. Swingle and T. H. Kearney, all of whom 
had previously collaborated in various phases of the work. Mr. C. J. Brand, Chief of the Bureau 
of Markets and Rural Organization, and Mr. K. F. Kellerman, Associate Chief of the Bureau of 
Plant Industry, subsequently became members of the committee. 
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RIPE BOLLS OF THE NEW ARIZONA EGYPTIAN COTTON 


bolls of Arizona Egyptian cotton after several years of selection. 


On 


7 


t 


ants grown 


om newly imported seed the bolls did not Ope? SO tally. Egyptian, like Sea Island cotton, 
is usually 3-locked bolls, while the bolls of American Upland cotton are usually 4-locked 
gk @ -locked (Fig, 4.) 
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ieties. (1) Mit Afiti; (2) Yuma: (3) Pima. Fic 














AN UNDESIRABLE BRANCHING HABET 
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when the Department of Agriculture 
supplied seed of the Yuma variety to 
farmers in the Salt River Valley and 
some 200 acres were planted. From this 
small beginning the industry expanded 
until in 1917, in the Salt River Valley 
alone, about 23,000 acres of Yuma cotton 
and about 7,000 acres of Pima cotton 
were grown and the value to the farmers 
of the fiber and seed produced was esti- 
matedat about $5,000,000 (Frontispiece). 
The prospects are that in 1918 not 
less than 100,000 acres will be planted 
to this crop.® 

The fiber of both the Yuma and Pima 
varieties has found much favor with 
American spinners, the automobile tire 
manufacturers having shown especial 
interest in this product. The Pima 
variety, being preferred because of its 
sarliness and its longer fiber, will pro- 
bably soon completely replace the Yuma. 


HOW TO MAINTAIN UNIFORMITY 


Although the Yuma variety was very 
uniform at the outset, as now commer- 
cially grown in Arizona it comprises 
numerous forms which differ markedly 
from the original type and which ‘‘come 
true’’ when self-pollinated. This diver- 
sity is undoubtedly due to the fact that 
the original progeny row was not pro- 
tected from cross pollination with other 
types. Theseed which was subsequently 
supplied to farmers for commercial plant- 
ing was the increase from this row, and 
although the markedly off type plants 
had been ‘‘rogued’’ from the seed in- 
crease fields, the stock was by no means 
as pure as several generations of line- 
breeding would have made it. Subse- 
quent experience has shown that a high 
degree of uniformity can be maintained 
in the Yuma variety when the latter 
method is followed. 

The Pima variety, having been 
strictly line-bred and having been kept 
effectively isolated, has remained uni- 
form. Proof of this was obtained in 
roguing the seed increase fields during 
the past three scasons. Although more 





than two million plants were examined, 
not a single variant was detected which 
could be compared, in the magnitude of 
its departure from the type, with the 
parent plants of the Yuma and Pima 
varieties. 


FARMERS COOPERATING 


A coéperative association of cotton 
growers in the Salt River Valley, 
assisted by the Department of Agricul- 
ture, 1s strenuously endeavoring to 
maintain the purity of the Pima varietv 
by isolation of the seed increase fields 
and by separate ginning. Since it has 
never been proven that a stock of cotton, 
if free from hybrids at the outset, will 
“trun out’’ white as it is protected 
from crossing with other sorts, there is 
good reason to expect that deterioration 
of this valuable variety can be indefi- 
nitely postponed. 


ORIGIN BY MUTATION 


The mutational origin of the four 
varieties of Egyptian cotton which have 
been developed in Arizona is indicated 
by the following facts. Each variety 
was derived from a single plant which 
appeared suddenly and differed con- 
spicuously 1n several characters from the 
parent stock. Intermediate forms were 
not observed. The progenies of these 
plants remained uniform 1n their expres- 
sion of the new characters, so long as 
cross-pollination with other forms was 
prevented. 

Origin by mutation seems also to be 
fairly well established in the case of the 
numerous varieties which have arisen 
from time to time in Egypt, although 
the records are less complete than those 
of the Arizona varieties. Four varieties 
of comparatively recent origin, Abbassi, 
Yannovitch, Nubari, and Sakellaridis, 
are each reported to have been derived 
from a single plant selection in a field 
of Mit Afifi. All of these varieties ap- 
pear to have been relatively uniform 
when first grown, but have rapidly 
deteriorated through. cross pollination 


§ For a more complete account of the development ofithe Egyptian cotton industry in Arizona 
the reader is referred to U. S. Department of Agriculture:Bulletin 332 (1916), entitled Community 
Production of Egyptian Cotton in the United States. 
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and seed mixture. Consequently the 
maintenance of the Egyptian type of 
cotton has until recently depended upon 
the successive appearance of desirable 
mutants which have given rise to new 
varieties. 

It is a noteworthy fact that mutation 
in Egyptian cotton 1s associated with 
lack of purity in the parent stock. From 
the Mit Afifi, which, like all varieties 
srown in Egypt, has become a congeries 
of biotvpes, the parents of several well- 
marked varieties have been selected in 
Egypt and in Arizona. Similarly the 
Yuma variety offers numerous heritable 
variations and has given rise to one very 
distinct new varietv, the Pima. On 
the other hand in the Pima variety, 
which has been protected from cross- 
pollination with other stocks, no con- 
spicuous mutant has vet been detected. 
Nor have mutants been found 1n such 
stocks of the Yuma, Gila and Sakellar- 
ides varieties as have been line-bred. 

While mutation in Egyptian cotton 
has been observed only in heterozygous 
stocks, the origin of such extreme mu- 


tants as Yuma and Pima can scarcely 
be explained by the recombination hypo- 
thesis. Comparison of the parent stock 
with any other with which it could have 
had recent opportunity to hybridize did 
not reveal the source of the distinguish- 
ing characters of the mutant. Further- 
more, the absence or extreme rarity of 
forms intermediate between parental 
type and mutant does not accord with 
the current conception of recombination. 

It will be asked whether the origin of 
varieties 1n other types of cotton is like- 
wise due to mutation. How, for exam- 
ple, have the almost innumerable 
varieties of American Upland cotton 
come into existence? The data at hand 
do not allow of a positive answer to this 
question, although it seems to be fairly 
well established that many of the 
Upland varieties have been derived 
from single-plant selections. The pre- 
sumption that these plants were mutants 
is not a far-fetched one, since 1t would 
seem improbable that Egyptian 1s the 
only tvpe of cotton which 1s 1n a mutat- 
ing condition. 


Why the Button-Ball Degenerates in Towns 


lo the Editor of Journal of Heredity: 
| have followed with much interest 
vour articles on Platanus. l am 
tempted to write this letter by a question 
In your issue of December, 1917, page 
553. 
Prof. Augustine Henry, Royal College 
of Science for Ireland, Dublin, asks: 
“Can anyone explain how the native 
species of Platanus is inferior to the 1m- 
ported one, and why the latter is pre- 
ferred? How the former degenerates 
when planted in American towns 2” 
The native species, Platanus occiden- 
talis, requires a rich, deep and somewhat 
sandy soil in which it grows to great 
size. I have seen trees from 4 to 5 feet 
in diameter growing along the streams 


in eastern Kansas. Some that were 
reduced to saw logs proved to be sound 
to the core. When planted on the 
heavy soil of uplands, or in towns where 
stones, brick-bats, ashes and other 
similar material are mixed with the 
already poor soil, the species has a very 
hard time of 1t and 1s generally sickly 
and short-lived. 

Platanus ortentalis 1s naturally more 
vigorous and of quicker growth; 1t does 
not object to the heavy soils, excepting 
when there is too much alkali present. 

This has been my experience during 
many vears of close observation. 

Yours very sincerely, 
I. F. A. REINISCH, 
Supt. of Parks, 
Topeka, Kans. 











WHY THE BABIES DIE 


Supposition That High Infant Mortality in Slums is Due to Poverty is Largely 
Fallacious—-Poverty and Its Attendant Evils Rather Due to Inherent 
Mental and Physical Defects—Infant Mortality 
Fundamentally a Problem of Eugenics 


THE 


ANCHESTER, New Hampshire, 

is a manufacturing town with 

a population of 70,063 (census 

of 1910), of whom only 20°, 

are native white of native parents. It 1s 

largely devoted to the textile industry. 

Among other claims to fame, it has one 

of the highest infant mortality rates in 

the United States—of every 1,000 babies 

born, no less than 193 die before the end 

of their first year. For the United 

States registration area as a whole, the 

infant mortality rate 1s 124, and in many 
cities 1t is below 100. 

The Children’s Bureau (Department 
of Labor, Washington, D. C.) chose 
Manchester as the scene of an investiga- 
tion of infant mortality, because 


It had an usually high infant mortality 
rate, it was within the registration area for 
births and deaths so that records for those 
were available, and it presented conditions 
which usually are associated with high in- 
fant mortality—namely, a large foreign 
population and a considerable proportion 
of industrially emploved women. 


The results are published!’ in Bureau 
Publication No. 20. 

The method of conducting the study 
showed great care. Between Nov. 1, 
1912, and Oct. 31, 1913, there were 
2,152 births registered in the city. These 
infants were followed through twelve 
months, and a large amount of informa- 
tion secured about their parents. Many 
of the babies disappeared, so the study 
is actually based on the history of 1,643 
infants (79 of them stillborn). After 
more than 100 pages devoted to a 
description of the results of their study, 
the investigators present the following 
summary : 


1 Infant Mortality. Results of a field study in Manchester, N. H., based on births 1n one year. 
\ by 

Infant Mortality series No. 6, Bureau Publica- 

tion No. 20, pp. 134, with illustrations and maps. 


By Beatrice Sheets Duncan and Emma Duke. 


6? 


EDITOR 


Infant Mortality Rate-——The infant 
mortality rate of 165 for the whole group 
of 1,564 live-born infants is strikingly 
high. Not only is it higher than the 
rate of 124, computed in 1910 for the 
general registration area of the United 
States, and higher than that of 101.8 in 
1913 tor New York City with all its 
congestion and large foreign element, 
but 1t 1s also several times as high as the 
rates found in certain foreign countries. 

kknvironment.—Bad housing and_ in- 
sanitary environment, in so far as they 
existed, were accompanied by high 
infant mortality rates. These condt- 
tions were confined to relatively few 
areas and were not generally prevalent 
throughout the city. They are, how- 
ever, likely to become worse and more 
extensive 1n the future unless controlled 
by adequate restriction. 

Low karnings.—Low earnings of the 
father indicate in general a low economic 
status for the family, and in Manchester 
they were accompanied by a high infant 
mortality rate. As the father’s earnings 
increased the rate declined substantially. 

Mother's [imployment.—Gaintul em- 
ployment of the mother existed prin- 
cipally when the earnings of the father 
were low. Such employment away 
from home usually necessitated artificial 
feeding and was accompanied by an 
infant mortality rate higher than that 
accompanying low earnings of father. 

Nationality.—Babies of foreign-born 
mothers had a higher rate than those of 
native mothers, largely on account of 
the numerous deaths among babies of 
French Canadian mothers. The French 
Canadians as a group, however, occupied 


Washington, 1917. 
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other nationalities. 


The Editor: 


a generally higher economic status than 
other foreign born, and gainful employ- 
ment of the mother was ‘found to a less 
extent among them. Their high death 
rate may be accounted for in part by 
their large families and the prevalence of 
artificial feeding. 

Large Families.—In general the later- 
born children have a greater tendency to 
a high infant mortality rate than those 
earlier born. Large families were found 
chiefly among the French Canadians 
and among the lower economic groups of 
The mortality rate 
among all babies ninth and later in order 
of birth is considerably higher than the 

rates for those earlier born in either of 
these groups with unfavorable rates. 

Artificial keeding.—Artificial feeding 
was accompanied by a higher infant 
mortality rate than breast feeding. 
Feeding methods reflect standards and 
customs and the opportunity of the 
mother to care for the baby. Artificial 
feeding was practiced most extensively 
by mothers gainfully employed away 
from home; by native mothers in the 
lowest economic class; and by the French 
Canadians. In each of these groups 
other conditions coincident to a high 
infant mortality rate are also present. 
In the highest economic group, where 
the food 1s more likely to be prepared 
In accordance with instructions — of 
physicians and where other unfavorable 
conditions tending to produce a high 
rate are absent, the rates for breast-fed 
and artificially fed babies are both low, 
with a slight difference in favor of the 
breast-fed baby. 


DANGER OF MISINTERPRETATION 


What is the moral? Obviously, that 
if bad housing and insanitary environ- 
ment are improved, if the wage earners 
are paid more, if the employment of 
mothers is eliminated, if the large 
families are obviated by birth control, a 
considerable decrease in the infant mor- 
tality is to be expected. The authors 
of the bulletin take care not to make 
such statements, but it would be diffi- 
cult to read the bulletin without coming 
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to those conclusions; and as the infant 
mortality movement is firmly committed 
to such conclusions already, it 1s certain 
that this bulletin will be used as a con- 
firmation of the generally accepted doc- 
trine that improvement of environ- 
mental conditions is the great panacea 
for infant mortality. 

Such being the case, the publication 
of this bulletin by the Children’s Bureau 
must be regarded as unfortunate, for 
many of the conclusions that will be 
drawn from it are fallacious and dan- 
verous. 

A slight knowledge of sound scientific 
method and of the data of eugenics is 
sufficient to cause one to discount very 
heavily this study of the infant mortality 
of Manchester. The citation of a single 
piece of evidence will serve to indicate 
the correct interpretation. 

It is suggested (more frequently, it is 
clamorously asserted) that bad environ- 
mental conditions are the main cause of 
high infant mortality. Suppose, then, 
that infant mortality be investigated 
under good environmental conditions. 
The royal families of Europe offer an 
excellent field for this study. Here, it 
will probably be admitted, the environ- 
ne: is as good as knowledge and wealth 
can make it. <A child might conceivably 
die there from bottle-feeding, but cer- 
tainly not from bad housing, employ- 
ment of mother, inadequate wages of 
father, or lack of care. What is the 
death-rate in this caste? 

The actual figures of infant mortality 
are not available, but A. Ploetz? com- 
piled the figures for child mortality 
(first five vears of life), which are equally 
instructive. Classifying the deaths of 
3,210 children, he correlated them with 
the age of death of the child’s father. 
Table I shows the result. 


INFLUENCE OF HEREDITY 


It is evident that there are wide dif- 
ferences in the amount of child mor- 
tality. It is evident that there can be 
no differences in the environment which 
would account for these differences in 
the death-rate. It is evident that they 
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TABLE I.—Length of Li ‘cof Fathers and Child-mortality of Their Children in Royal and Princ 


ty 


Families, Ploetz’s Data 


Year of life in which fathers died 


16-25 26-35 36-45 46-55 56-65 66-75 76-85 S86up At allages 


No. of children............. 23 90 3 
No. who died in first 5 years. 12 29 1 
Per cent who died 52.2 | 32.2 | 31 


are closely associated with the differences 
in longevity of the father.’ 

Longevity 1s a measure of soundness 
of physical constitution—of vitality and, 
to a large extent, of inheritable vitality. 
The table admits of but one explana- 
tion. There is a low death-rate among 
children who inherited sound constitu- 
tions; there is a high death-rate among 
children who inherited weak constitu- 
tions; and in the latter case this inherited 
handicap cannot be removed by the best 
possible environment. 

If the interpretation here given is cor- 
rect, the conclusion is inevitable that 
child mortality is primarily a problem of 
eugenics, and that all other factors are 
secondary. There is found to be no 
warrant for the statement so often 
repeated in one form or another, that 
“the fundamental cause of the exces- 
sive rate of infant mortality in industrial 
communities is poverty, inadequate 
incomes, and low standards of living.’ 
Royalty and its princely relatives are 
not characterized by a low standard of 
living and yet the child mortality among 
them is very high—somewhere around 
400 per 1000, in cases where a parent 
died young. If poverty is responsible 
in the one case, it must be in the other— 
which is absurd. Or else the logical 
absurdity is involved of inventing one 
cause to explain an effect today and a 
wholly different cause to explain the 
same effect tomorrow. This is unjustt- 
fiable in any case, and it is particularly 
so when the single cause that explains 
both cases is so evident. If weak 
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545 125 983 444 33 3210 
171 200 254 105 1 887 
31.4 | 27.6 | 25.8 | 23.6 | 3.0 27.6 


heredity causes high mortality in the 
royal families, why, stmilarly, cannot 
weak heredity cause high infant mor- 
tality in the industrial communities’ I 
believe it does, and that the inadequate 
income and low standard of living are 
largely the consequences of inferior 
heredity, mental as well as physical. 

The careful investigation of Mary 
Beeton and Karl Pearson, with alto- 
eether different material, fully confirms 
the results of Dr. Ploetz’ study, and 
leaves no room for doubt that the mor- 
tality among children is largely depen- 
dent on their inheritance. If the 
parents have inherently weak constitu- 
tions, or minds, no measures known to 
science can endow their children with 
strong physique and mentality. 


BASIS FOR SOLVING PROBLEM 


If the infant mortality problem 1s to 
be solved on the basis of knowledge and 
reason, rather than emotion and rhetoric, 
it must be recognized that sanitation 
and hygiene can not take the place of 
eugenics any more than eugenics can 
dispense with sanitation and hygiene. 
It must be recognized that the death- 
rate in childhood is largely selective, and 
that the most effective way to cut it 
down is to endow the children with 
better constitutions. This can not be 
done solely by any euthenic campaign; it 
can not be done by swatting the fly, 
abolishing the midwife, sterilizing the 
milk, nor by any of the other panaceas 
sometimes proposed. 

But, it may be objected, this discus- 


$3. And also of the mother. Dr. Ploetz presents tables for both parents, and for several social 
classes. The one reprinted in this review is the most crucial but all of them are in vood agreement. 


4 Hibbs, Henry H., Jr. 
New York, 1916. 
5 Biometrika I, p. 60. 
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sion ignores the actual facts. Statistics 
show that infant mortality campaigns 
have consistently produced reductions 
in the death rate. The figures for New 
York, which could be matched in dozens 
of other cities, show that the number of 
deaths per 1,000 births, in the first year 
of life, has steadily declined since a 
determined campaign to “Save the 
Babies’”’ was started: 


DE cbs vias bbsd deeb ebnnes caeeeds 181 
STITT CTE CTE Tee Tee 152 
 SPPPTSTTITT Te CT CTT eT Tere 162 
| MOTTE TTT POC CETTE CTC CTT oT 159 
CC errr Tree re rr re rer ree 153 
Ee ee res ree ee ee 144 
ee ee ee re ee eee 128 
BE, 40be4beus one 408s 090849 08 OE SES 129 
EPEC T eT err ee Te Te re Tee Tee 125 
OC ere TT Teer oT es Te ee ee 112 
TTT eee eT CTT TCT ee Te 105 
| QPOUTTECCUP TORT CTE TUTT OCT TTT. 102 
ee ee ee eee 95 


To one who cannot see beyond the 
immediate consequences of an action, 
such figures as the above indeed give 
quite a different idea of the effects of 
an infant mortality campaign, than that 
which I have just tried to create. And 
it is a great misfortune that euthenics so 
often fails to look beyond the immediate 
effect, fails to see what may happen next 
year, or ten years from now, or in the 
next generation. 

[t must be admitted that it is possible 
to keep a lot of children alive who would 
otherwise have died in the first few 
months of life. It is being done, as the 
New York figures, and pages of others 
that could be cited, prove. The ulti- 
mate result is two-fold: 


RESULTS OF CAMPAIGNS 


1. Many of those who are doomed by 
heredity to a selective death, but are 
kept alive through the first year, die in 
the second or third or fourth year. They 
must die sooner or later; they have not 
inherited sufficient resistance to survive 
more than a limited time. If they are 
bya great effort carried through the-first 
year, 1t is only to die in the next. This 
IS a statement rarely observed in the 
propaganda of the infant mortality 
movement; and it 1s perhaps a discon- 


-_ __ 





certing one. It can only be proved by 
refined statistical methods, but several 
independent determinations leave no 
doubt as to the fact. Nature is weeding 
out the weaklings, and in proportion to 
the stringency with which she weeds 
them out at the start, there are fewer 
weaklings left to die in succeeding years. 
To put the facts in the form of a truism, 
part of the children born in any district 
in a given year are doomed by heredity 
to an early death; and if they die in one 
year they will not be alive to die in the 
succeeding year, and wice versa. Of 
course, there are in addition infant deaths 
which are not selective and which if 
prevented would leave the infant with 
as good a chance as any to live. 

In the light of these researches, one 
must conclude that baby-saving cam- 
paigns accomplish less than is thought; 
that the supposed gain is to some extent 
temporary and illusory. 

2. There is still another consequence. 
If the gain is by great exertions made 
more than temporary; if the baby who 
would otherwise have died in the first 
months is brought to adult life and re- 
production, it means in many cases the 
dissemination of another strain of weak 
heredity, which the bloody hand of 
natural selection would have cut off 
ruthlessly in the interests of race better- 
ment. In so far, then, as the infant 
mortality movement is not futile, 1t 1s, 
from a strict biological viewpoint, often 
detrimental to the future of the race. 


BUT BABIES MUST BE SAVED 


Do we then discourage all attempts to 
save the babies? Do we leave them all 
to natural selection? Do we adopt the 
“better dead”’ gospel? 

Unqualifiedly, no! The sacrifice of 
the finer human feelings, which would 
accompany any such course, would be a 
ereater loss to the race than is the 
eugenic loss from the perpetuation of 
weak strains of heredity. The abolition 
of altruistic and humanitarian sentiment 
for the purpose of race betterment would 
ultimately defeat its own end by making 
race betterment impossible. 


a. The work was done by E. C. Snow, Karl Pearson and Ethel M. Elderton. A brief review 
Of it wil! be found in the JOURNAL OF HEREDITY, vi, pp. 497-498, Nov., 1915. 
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But race betterment will also be im- 
possible unless a clear distinction is made 
between measures that really mean race 
betterment of a fundamental and _ per- 
manent nature, and measures which do 
not. . . . Such publications as this bul- 
letin of the Children’s Bureau are unfor- 
tunate because they serve, even though 
quite unintentionally, to confuse the 


issue. If the national well-being is to be 
furthered, it 1s necessary frankly to 
realize that the present methods of 
“saving the babies’’ are wholly inade- 
quate. They must be extended. There 
is only one fundamentally effective and 
permanent way of reducing infant mor- 
talitv—namely, by starting the babies 
in life with good heredity. 


The Position of Women After the War 


MOTHERHOOD. By C. Gasquoine Hart- 
ley (Mrs. Walter M. Gallichan). Pp. 402, 
price $2.50. Dodd, Mead & Co., 443 Fourth 
Avenue, New York City. 


Writing from an English point of 
view, Mrs. Gallichan remarks that the 
war has brought about numerous, large 
and divergent changes in the position of 
women. On the one hand, it has 
forced great numbers of them into 
industry, making them economically 
independent; on the other hand, it has 
(she says) practically destroyed the 
feminist movement, women having come 
to realize that motherhood is above all 
else the thing that counts. After re- 
viewing at length the evolution of 


parental instinct, she devotes the larger 
part of the book to a discussion of ways 
in which the home can be strengthened 
and motherhood conserved. ‘This car- 
ries her to the familiar ground of sexual 
education, divorce, position of the un- 
married mother, ete. While believ- 
ing that life-long monogamy is_ best 
suited to the normal part of the race, 
Mrs. Gallichan thinks that there are 
many abnormal individuals for whom 
freer and more temporary unions should 
be legalized. But legal sanction for 
such changes is not sutficient—what is 
really wanted, in most cases, is social 
sanction; and this is a thing which can 
not be manufactured to order. 
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Vocational Guidance in Music 


Vocational and avocational guidance 
has heretofore been planned largely 
along physical lines and although the 
psychological requirements have been 
recognized as important, it has always 
seemed impossible to measure satisfac- 
torily a subject’s mental capabilities 
along a givenline. Now, however, a field 
has been discovered which promises to 
form a well defined phase of applied psy- 
chology. In its monthly monograph for 
September, 1916, and again in its bulle- 
tin of October 6, 1917, the University of 
Iowa describes the work which 1s being 
done there in vocational guidance in 
music. After a number of years’ work 
the Psychology of Music Studio has 
set forth definitely the traits which 
make the talent for music a “gift” 


and is now able to measure them so 
accurately that the fitness of a subject 
for musical work can be determined ex- 
actly, and the nineteen measurements 
made can be charted ona graph. The 
laboratory-studio is maintained at the 
University for the service of the people 
of the State and a small fee of three 
dollars is charged for making the exami- 
nation, which extends over a period of 
three days. It is planned to make 
musical surveys in the public schools, 
especially in the fifth grade, and as some 
of the fundamental tests are so arranged 
that 1t 1s possible to give them to one 
hundred children at a time, it will be 
comparatively easy to make an accurate 
classification. The plan aims to dis- 
cover latent talent as well as to classify 
ambitious students. 
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SMALL GRAIN INVESTIGATIONS 


Work Conducted by the Department of Plant Breeding at Cornell University'— 
Report Should Stimulate Interest—Codperation Between 
Institutions Important 


H. H. Love and W. T. CRaic 


In Codperation With the Office of Cereal Investigations, 
U’. S. Department of Agriculture 


HIe authors think it advantage- 

ous for workers in different 

laboratories to publish a_ brief 

outline of lines of investigation 
together with some of the results ob- 
tained. A very interesting outline was 
siven in this Journal by H. D. Hughes 
of the Iowa State College. Such re- 
ports stimulate interest in the various 
lines of work and give all a better idea 
of the kinds of experiments under way 
in the several institutions. 

The small grain work of the Depart- 
ment of Plant Breeding at Cornell 
University is conducted in co‘iperation 
with the Office of Cereal Investiga- 
tions. The principal lines of work 
may be divided as follows: 

The comparison of varieties, pure 
line selections and selections from hy- 
brids of wheat, oats, barley and rye. 

Pure line breeding work with selec- 
tions from wheat and oats. 

Variation and correlation studies with 
the different cereals. 

Hybridization work with wheat, oats, 
rye and barley. 


VARIETIES COMPARED 

Under the first heading the work 
has been directed toward improving 
yield and other desirable qualities of 
the small grains. As a basis for this 
work, comparative trials have been 
made of the already existing varicties 
to determine the most desirable ones. 
Selections have been made from these 
and from fields throughout the State 





and, when multiplied, compared directly 
with the best varieties. While these 
selections are being made and tested 
any new commercial sorts offered by 
seedsmen that seem promising are ob- 
tained for the comparative trials also. 
The selections are first tested in head 
rows, then in the rod rows and finally 
in plats. (Figs 9,10 and 11.) A very 
large number of wheat, oat, barley and 
rye selections have been made. In 
addition to selection, hybridization 1s 
also used as a means of obtaining 
better sorts and a large number of 
hybrids are now under test. 

Any sorts that seem worth while in 
the comparative trials have been dis- 
tributed to farmers for comparison 
with the sorts they are growing. A 
number of selections have been ob- 
tained which have given promise of 
being worthy of cultivation commercti- 
ally, in fact, certain of these are already 
being grown by the farmers of the State. 
The work with wheat and oats has been 
under way longer so that at present 
more of these sorts have been under 
test and distributed to farmers. 


RESULTS ARE COMPREHENSIVE 


The results obtained by selecting 
high vielding types of oats from varie- 
ties may be shown by the following 
table. In this table only a few of the 
selections are shown. ‘These results 
have been obtained on the trial grounds 
of the Agricultural Experiment Station 
at Ithaca, New York. 


' Paper No. 67, Department of Plant Breeding, Cornell University, Ithaca, N. Y. 
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ROWS OF WHEAT FROM SELECTED HEADS 








This is the first stage in the testing of promising selections. Later they are tested in rod 
rows and finally in plats. (Pig. 9.) 


TABLE 1.—Results obtained by selecting oats 
for increased yield. The average yield in bushels 
per acre for three years 1s presented for the variety 
and selections. 


Gain of 


3 Year selection 
average over the 
vield variety 
Canada Cluster......... 56.9 eas 
Canada Cluster, 110-36... 65.6 8.7 
SO a ae LS a 
Lincoln, 109-14......... 57.4 4.2 
Lincoln, 109-15......... 58.4 5.2 
Big Four.............. 52.4 4 
Big Four, 115-27....... 58.3 5.9 
Big Four, 115-40....... 57.9 5.35 
Clydesdale............. 50.2 vr 
Clydesdale, 114-2....... 56.7 6.3 
Clydesdale, 114-4....... a 6.9 
Clydesdale, 114-14...... 57.8 7.6 
Clydesdale, 114-16...... 58. 0 7.8 


Here it is seen that considerable in- 
crease has been obtained by isolating 
the higher yielding pure lines from 
these commercial varieties. 

As stated before seed has been dis- 
tributed to farmers and they sow plats 
of the seed furnished by us and similar 
plats from seed they are accustomed to 

OS 


use. From these trials reports of in- 
creases in yield are made in a number of 
cases, some reporting a gain as high as 
12 or more bushels of wheat over the 
common sorts of the community and 
increases as high as 20 and 25 bushels 
of oats are reported. 





PURE LINE BREEDING 


In order to test the effect of selecting 
the best plants from a pure line of the 
small grains an experiment was planned 
with oats. A pure line of oats was 
erown on uniform soil and data were 
taken as to height, length of head and 
number of internodes. From these 
plants seed of certain of the tallest and 
shortest plants were grown again on 
uniform soil. These were again studied 
statistically, keeping the offspring from 
each parent plant in separate lots, thus 
having several tall and several short 
lines. From the tall and short lines 
tall and short plants have been selected 
and tested each year for five years. 
In addition to selecting tall plants from 
tall lines short plants were also selected 
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from certain of the tall lines to see 
whether they reproduced shorter off- 
spring than did the tall plants. Each 
vear the grain has been saved so that 
further studies may be made if desired. 
The effect of thus selecting plants 
may be shown by the following general 
summary showing four years’ work. 
In this summary the height of the 
parent plants is given, together with 
the height of the resulting line in each 
case. The average of the parent plants, 
as well as the average height of the 
offspring, is given for ea¢h year. 


Average 
height of offspring 
produced in cm. 


Average 
esas 
height of parents 
selected in cm. 


from 
Year 
Tall Short Tall Short 
line line line line 
1913.... 85.8 58.8 74.2 13.4 
1914... SO.9 60.4 $2.6 82.9 
1915. ._. Q4 9 607.8 S94 SS.8 
1916.... 97.1 74.9 95.9 O45 
Average 9] 2 05. 5 S5 5 S35. 5 


From this table it is clear that, al- 
though the average height of the parent 
plants selected differed by 25.7 centi- 
meters, the offspring from the tall and 
short parents gave the same average 
height. It is clear then that for oats 
at least it is not possible in a few years 
to change the type by selecting parent 
plants within a pure line. 


VARIATION AND CORRELATION 


The variation and correlation studies 
have been made first to determine the 
amount and nature of variation and 
correlation with oats and wheat in 
order to see what use such information 
may be to plant breeding. A second 
line of study has been to determine 
what effect environment has upon the 
variation and correlation constants. 
These studies have been of a statistical 
nature and have dealt with such char- 
acteristics as height of plant, number 
of kernels, weight of kernels, number 
of spikelets, and the like. They have 
shown briefly that 2 








Environmental conditions such as 
exist in different years cause changes 
in the means. Conditions that gener- 
ally result in reduction of plant yield 
also result in reduction of height, 
number of kernels, and number of 
culms, but in increase in size of kernels. 

Yield is reduced by decrease in 
number of kernels produced, rather 
than by decrease in their size. 

Variability decreases with decrease 
in the means. 

Correlations are more or less respon- 
sive to environmental conditions, and 
may be divided into fluctuating and 
stable, according to their behavior 
under differing environments. 

There are high, positive, and fairly 
stable correlations between average 
height of plant and (a) total and aver- 
age yield, (b) total and average number 
of kernels produced, (c) average number 
of spikelets per culm; the correlations 
between average height of plant and 
(7d) average weight of kernels, (e) 
number of culms, are fluctuating, being 
high or low on occasion. 

There are high, positive, and stable 
correlations between total yield and 
(a) culm vield, (b) total and average 
kernel production, (c) spikelet produc- 
tion, (d) culm production. 

The average kernel weight 1s not cor- 
related closely and consistently with 
any other character here considered, 
except average culm yield, with which 
the correlation is fairly high and fairly 
consistent. 

The average number of spikelets per 
culm per plant is correlated (a) fairly 
highly with the average number of 
kernels per spikelet; (b) apparently very 
highly with number of kernels per culm; 
(c) very highly and stably with average 
height of plant and total yield; and (d) 
in a fluctuating manner with kernel 
weight. 

The correlations between number of 
culms per plant and (a) height, (0) 
culm yield, (c) number of kernels, are 
fluctuating, varying greatly from high 
to low; between number of culms per 
plant and (d) total yield they are high, 
positive, and stable; between number 
of culms per plant and (e) average 


* Memoir No. 3, Cornell University Agricultural Experiment Station. 
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WHEAT SELECTIONS IN ROD ROWS 


The second stage in the process of testing promising selections is here illustrated. The 


test is completed by growing the selections in plats. 


kernel weight they 
always low. 

To determine the difference that 
exists between varieties, studies have 
been made with certain types.’ Four 
varieties were used in this. study, 
namely, Great American, Early Cham- 
pion, Welcome and Sixty Day. The 
results may be briefly stated in the 
following paragraph. 

In this study, considerable difference 
is shown in average yield of culm per 
plant. This is due to the larger kernels 
produced by certain varieties, since the 
number of kernels and of spikelets are 
about the same for the different varie- 
ties. There are varietal differences in 
the height of culm. The average num- 
ber of kernels per spikelet is greatest in 
the Sixty Day and smallest in the 


are fairly stable and 
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(Fig. 10. 


Early Champion variety. The  pro- 
portion of straw to grain differs in the 
different varieties. Considerable dif- 
ference is found in the amount of 
variability of different characters of 
the varieties. The greatest variability, 
in all characters but one, is found in the 
Welcome variety, while each of the 
others is least variable in one or more 
characters. The coefficients of correla- 
tion are usually fairly close together for 
the different varieties, but some differ- 
ences occur that may be due to varietal 
causes. 


COOPERATIVE WORK DONE 


In order to learn the further effect of 
environments which differ greatly a co- 
Gperative study has been arranged 
between the Montana Agricultural Ex- 


Agricultural Experiment Station. 
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INCREASE PLATS OF WHEAT 


Striking contrasts are evident among the various plats in respect to the size of the 


plants. 


periment Station and our department. 
The work is done jointly by Professor 
Alfred Atkinson and ourselves. [Each 
year seeds are exchanged between the 
two places for comparison with the 
locally grown seeds. This experiment 
is now five years old and results will 
soon be ready for publication. 

Another codperative experiment of a 
similar nature with wheat has been ar- 
ranged between Professor W. C. Ethe- 
ridge of the Agronomy Department of 
the University of Miussour1 and our 
department. 


HYBRIDIZATION WORK 


The experiments in hybridization 
are two-fold in nature. They are 
planned to study the mode of inherit- 
ance of the various quantitative and 
qualitative characters while at the 
same time any types that give promise 
of being of commercial value are saved 
for comparison with standard sorts. 
Fig. 12 shows the method of harvesting 
hybrids in the field. These studies 
have been under way since 1910 and 
are furnishing much valuable data. 


(Fig. 11.) 


With oats such characters as color of 
elume, pubescence on the glume, basal 
pubescence, kind of awns, presence of 
awns, articulation, ligule and hull-less- 
ness are being studied. Numerous 
crosses between the various domestic 
or cultivated oats have been made as 
well as crosses between the different 
wild forms. So far as possible all of 
the important species are being used in 
these crosses. 

Various colors have been studied and 
some interesting facts have been deter- 
mined. It has been found in crosses 
between the Sixty Day oat and the 
wild Avena fatua that the yellow color 
of the Sixty Day inhibits the produc- 
tion of well-developed awns and pubes- 
cence on the glumes. These crosses 
have also shown that different types are 
found among the fatua. One sort 
when crossed with the White Tartar 
King gives 15 pubescent to 1 non- 
pubescent plants in the second genera- 
tion while another type produces a 
ratio of 3 pubescent to 1 non-pubes- 
cent. Two forms of black oats classed 
as the same variety give white glumed 
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HARVESTING THE WHEAT TYBRIDS 


The rest of the test includes only laboratory methods for this generation. 


plants in the second generation in the 
ratio of 15 black to 1 non-black. 
Crosses between the hulied and naked 
oats show that nakedness behaves as a 
simple monohybrid, giving 1 naked, 2 
intermediate to 1 hulled. However. 
the intermediate forms show all grada- 


tions of the naked condition. Some 


will be nearly all of the naked type 
while others will be nearly all of the 
hulled type. These different hetero- 
zygous types have been tested in 
further generations and, while they 


reproduce the 1: 2:1 ratio, nevertheless, 
they produce heterozygous forms which 
differ as to the percentage of hulled 
kernels. The percentage of hulled ker- 
nels is high or low, depending on the 
type of parent form chosen. ‘Those 
having a high amount of hulled repro- 
duce this type. Thus, while the ratio 
obtained in this cross 1s apparently a 
simple one, there must be some modi- 
fying factor or factors at work which 
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influence the production of the hulled 
ornaked type. I*ig. 13 shows the parent 
forms and F*; types of some hulled and 
hull-less crosses. 

Studies on awn inheritance show 
that for the weak awn the fully awned 
condition is recessive and the character 
seems to follow a simple 1:2:1 ratio. 
The liguleless types have been crossed 
with a number of heule bearing forms. 
So far the studies have shown that the 
Presence of ligule Was represented by | 
and 2? factors in the different sorts. A 
number of linkages have been found 
to exist in oats as evidenced by a number 
of the crosses studies. 

In the hybridization work with wheat 
have been made between the 
different cultivated forms as well as be- 
tween the different wheat species. The 
cultivated forms have also been crossed 
with thé various species and with the 
wild form, T. hermonis.4 Such char- 
acters as color of chaff, color of kernel, 
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INDIVIDUAL SPIKELETS OF THE HYBRID OAT 


d F, of two crosses of the hull-less oat. 595Y is 
) Avena fatua and 3/9a 1s the F, 
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awning, pubescense of the glume, com- 
pactness and the like, are being ob- 
served. The red color of kernel is 
found to be represented in different 
sorts by one, two or more factors, as 
has been found by others. 

The between the different 
species are furnishing much of interest 
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regarding the nature of the inheritance 


of the various characters as well as 
some information regarding the pos- 
sible origin of some of the types. Fig. 


- 


14 shows the parents and F; type of a 
cross between emmer and common 
wheat. <A cross between 7. durum and 
1. vulgare furnished two plants in the 
second generation which closely re- 


sembled the wild wheat or emmer, T. 
hermonis. Fig. 15 shows the parents 
and I*; type of the cross which in the 
second generation produced these two 
wild forms. These forms have been 
erown through the fourth generation 
and have given many forms possessing 
the articulation of this wild type. 

Two fertile hybrids have been found 
between wheat and rye and one of 
these has been carried through the 
fourth generation and is now being 
tested as to its winter hardiness. 
Atter the second generation most of 
the types have been wheat-like in ap- 
pearance, yet the kernels show some 
modification. 





The Place of Intelligence in Evolution 


CELL INTELLIGENCE THE CAUSE OF 
EVOLUTION, by Nels Quevli. Pp. 460, 
with 53 illustrations. Price $1.58 postpaid. 
standard Book Co., Mason City, Iowa. _ pug 


When a battleship is built and 
operated, the intelligence of some man is 
eiven credit. The growth of the human 
body from a single cell, and the sub- 
sequent functioning of that body, are 
more remarkable occurrences; why not 
attribute them to the intelligence of 
the cell? Mr. Quevli argues at great 
length that the cell zs a conscious, 
intelligent being, and by reason thereof 
plans and builds all plants and animals 
in the same manner that man con- 
structs houses, railways, and other 
structures. In cell intelligence he finds 
the cause of both heredity and de- 
velopment. 

This is a perfectly logical position to 
take. Why is it, then, that men of 
science are so seldom satisfied with it? 
Because it leads to nowhere. Alr. 
Quevli may be right in thinking that 
all the acts of the cell are due to the 
possession of intelligence; but once 
they are explained by the term there is 
little more to be said. The case is 
settled. Science, however, cannot re- 
main satisfied with such a solution: it 
progresses only as the sequences of 


events in which the cell is concerned 
are observed and described. It has 
been found from abundant experience 
that research of this kind is most 
profitably carried on when all thought 
of intelligence is left behind, and the 
activities are studied as mani- 
festations of the properties of matter. 

In his preface Mr. Quevli expresses 
the suspicion that his book will arouse 
the hostility of men of science ** who 
may think they will be injured 1n their 
business.’ There 1s some truth in this 
though not at all in the wav Mlr. 
Quevli imagines. Mr. Quevli may be 
right and the orthodox biologists wrong, 
in their respective views of evolution. 
But the adoption of Mr. Quevli’s 
view would interfere with the business 
of men of science. It would be a 
hindrance to research. They will, there- 
fore, continue to deal with cells without 
ascribing any intelligence to them. 
For the purpose of research, science 
must be mechanistic. But at the same 
time, it is well to remember that the 
mechanistic view sees only one side of 
evolution. From a philosophical point 
of view, it is quite possible that the 
whole universe might be interpreted 
in terms of intelligence just as well as 
in terms of physics and chemistry. 


cell’s 











HEREDITY AND DISEASE 


Influence of Heredity Heretofore Largely Overlooked—Both Favorable and 
Unfavorable Characteristics Subject to the Same Laws— 
Lessened Resistance Probably Heritable 


CHARLES HERRMAN, M.D. 
Attending Pediatrist to the Lebanon Hospital, New York 


T HAS always been a matter of sur- 
prise to me, that physicians have 
given so little attention to heredity 
as a factor in the causation of dis- 

ease. Pediatrists especially should be 
interested, for many inherited qualities 
and characteristics, show themselves at 
birth, or in early infancy, and at that 
time the analysis is still simple. In 
later life, other factors, such as previ- 
ous disease, alcoholism, worry and 1m1- 
tation are added, and the problem 
becomes more c mmplhcated. 

As a matter of convenience we usu- 
ally distinguish between the inherit- 
ance of favorable and unfavorable quali- 
ties or characteristics; but both are 
subject to the same laws. The cugenist 
is primarily interested in the former, 
the physician chiefly in the latter. We 
frequently separate the inheritance of 
anthropological, pathological and psy- 
chical characteristics; but they, 
should not be separated. It is a curi- 
ous fact, that although physicians and 
lavmen recognize the inheritance of 
anthropological peculiarities, the in- 
heritance of pathological and psychical 
anomalies is almost completely ignored. 
One constantly hears, that a child has 
his mother’s eves or his grandfather's 
nose; but 1f a child is born with a hare 
lip, one is apt to hear, that the mother 
was frightened by a rabbit during preg- 
nancy; or 1f the child is born with a de- 
fective development of the brain, that 
the mother had a great deal of worry 
during pregnancy, or that the attend- 
Ing physician did not conduct the labor 
skillfully. That the inheritance of 
anthropological, psychical, and patho- 
logical characteristics, are closely re- 
lated is shown by the fact, that all 
three, may be represented in an anoma- 
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lous form in the same patient. Take 
for example, the mongolan imbecile; 
the brachycephalic head, with the 


flattened occiput, the downward and 
inward = slant the eves, and the 
flattened bridge of the nose, are = an- 
thropological peculiarities; the defective 
intelligence, the psychical; and the fre- 
quent presence of such congenital an- 
omalies, as polydactvlism, syndactilism 
and congenital heart disease, the path- 
ological peculiarities. 
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LESSENED RESISTANCE HERITABLE 


If we beleve, that such anthropo- 
logical, psychical and pathological char- 
acteristics, may be on a_ hereditary 
basis, why may we not goa step further, 
and admit the possible inheritance of a 
lessened resistance of certain organs, or 
parts of the body? I have reported 
(Archives of Pediatrics, March, 1916) 
the history of a family in which six 
children died pulmonary disease, 
shortly after birth, or in early infancy. 
| have also had under observation a 
family, in which five children had 
heart disease of the same tvpe. These 
of course represent unusual and strik- 
ing examples, of a vulnerability of a 
certain organ; but every physician can 
cite less marked examples of such a 
family predisposition, from his own 
practice. 

In the etiology of disease, physicians 
have always recognized two factors; 
the character and virulence of the 
infectious material; and the suscep- 
tibility or resistance of the individual 
infected. As a rule, however, the im- 
portance of the former, has been over- 
estimated, and that of the latter under- 
estimated, possibly because 1t 1s more 
difficult to detect and appraise. Still 
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there is abundant proof of differences 
In susceptibility in different families, 
and in different members in the same 
family. It has been noted (Park and 
Zingher) that when the youngest mem- 


ber of the family gives a negative 
Schick reaction, on the introduction 
otf diphtheria toxin, the rest of the 


members of that family, will also give 
a negative reaction, showing that they 
are all immune to a diphtheritic infec- 
tion. «As an illustration of a difference 
in susceptibility or resistance in children 
of the same family, I may cite a recent 
experience. In a family in which there 
were three children, the oldest, who was 
five vears of age was attacked with 
measles. He intected the other two 
children, two vears, and eight months 
of age respectively. The younger had 
an extremely mild attack of the dis- 
ease, as infants under 9 months usually 
do; but the older had an extremely 
severe attack with complications, and 
died. 

Years ago, the French school es- 
pecially laid great stress on the so-called 
diatheses. They were, of c urse, Very 
much overdone; but now the pendulum 
has swung a little too far in the other 
direction, and the diatheses have been 
very largely discarded as factors in the 
causation of disease. A similar change 
has taken place in the use of venesec- 
tion. At one time, practically all ail- 
ments were treated by blood letting, 
and probably in some cases very great 
injury was done; but now, it 1s often not 
done in cases in which it might be life 
saving. I believe all pediatrists will 
admit that there are two diatheses, 
namely, the so-called exudative, and the 
spasmophilic, diatheses. 


PATHOLOGIC SYMPTOMS OFTEN SOUGHT 


In the etiology of diseases not dis- 
tinctly of microbial origin, tuberculosis, 
syphilis, and alcoholism, are constantly 
sought. These conditions do undoubt- 
edly often play an important part: but 
since the introduction of the Wasser- 
mann reaction, the role of syphilis has 
certainly attracted too much attention. 
Everyone admits that the etiological 


importance of syphilis was formerly 


frequently overlooked or unrecognized; 





but now its importance is surely over- 
estimated, especially in conditions which 
are inherited. Recently Holt reported 
that in fifty-six children with various 
congenital anomalies, the Wassermann 
reaction was negative in every case. 
When no other plausible explanation 
of a congenital disease is obtainable, 
toxemia, during pregnancy, 1s a favorite 
solution of the difficulty. As an illus- 
tration, take amaurotic family idiocy. 
Hirsch believed that it was due to some 
toxic substance in the mother’s mulk. 
But the disease has occurred in infants 
who were artificially fed: the same 
mother may give the breast in turn to 
several children, and some will develop 
the disease while others will) remain 
normal. That the disease is not due 
to any disease or toxemia of the mother 
during pregnancy, is shown by the fact 
that the mother may have alternately 
a normal and an abnormal child. 
(Fig. 16.). I have reported (Archives 
ot Pediatrics, December, 19135) a case ot 
amaurotic family idioey in one of twins, 
the other child developing ina perfectly 
normal manner. It is very difficult to 
conceive of any form of toxemia 1n the 
mother that would affect only one of 
twins. The two children were ted in 
exactly the same way; they hved in 
exactly the same surroundings. On a 


hereditary basis it is not difficult to 
explain this difference. It 1s a well- 
recognized fact that the two ova are 


distinct, and that twins may be unlike 
In very many respects. 
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AMAUROTIC FAMILY IDIOCY 











The above chart shows the ancestry of a 
case of amaurotic family idiocy trom 
Falkenheim. The hand points to the pa- 
tient. The numerals in circles represent 
number of children whose sex was un- 
known. (Fig. 16.) 
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Why is it that so little attention has 
been eiven LO heredity as a possible 
factor in the causation of disease’ In [ 

° . ° . "a 

the majority of cases the connection 010 See 
is not so striking as to be immediately ébbned: oonne me ee 
apparent. Our family histories and pedi- 2 ee oe 
FI ‘e ty Ky 5 Bee I Oe 
erees are very inaccurate and incom- 


plete. Many physicians content them- 
selves with an inquiry as to the health 


of the parents and the brothers and “a Ty 
sisters of the patient. The facts are Od Oo 
not on the surface; they have to be dug ae } | — 
out. It the unit character 1s recessive, | TTT if az ar 
° / » . : [-—2—3 a ye er a mr | } * 
it may — | tself in only a very small aaaeoon si OOM? ?eaeae 
number of the entire family, in several I adie 
sia aaliisat. and this character may 
nol UWA S sh \\ 1US¢ I Ill CNA thy th ( Male,Female Normal mi @ Male,Female part Affected 
same torm. It 1s often extremely diffi- Be. . Affected Oo 2, B., 
cult to get a complete family history, — PEDIGREES OF POLYDACTYLISM: 
— on account of lack of knowledge on 
‘: . . : ‘ rT 1. wine trlic . iQ ¢ : eos 4 ¥ 4 . 

the rt of the parents. Very few in- That polyda tyli m is an inherited unit 
Ais dts aes i bates 5 character might be attested by the first 
habe Uals Call SIVe a haa UU account pedigree above, but the second chart, con- 
OL the men bers oO} both branches of the taining only three isolated cases, shows the 
family. Tor 5 reason. _—— mem- createst difference. ‘There 1s undoubtedly 
hers of the family shou ld ‘terviewed a great need for additional statistics to 
3 establish its status definitely. (fig. 18.) 
Secondly, ncn Is often a “desire to con- 
ceal unfavorable qualities or tendencies, anomaly are frequently among the mis- 
such, for example, as insanity or mental carriages, stillbirths, or those dying in 


defectiveness, and only with the greatest — early taney. and such 


' cases may be 
tact can such intormation be obtained. — easily 


vy overlooked. For example, an 
Compare, in Fig. 17, an originaland a amaurotic family idiot may appear 
revised pedigree as given by Goddard. normal during the first five months, 
Thirdly, the children who present the so that if such an infant died before 
that time, the presence of the disease 
would not be suspected. As has been 
pV stated, if the unit character 1s recessive, 


Ori Zz inal pedigree 


aioe it may be noted in only a few individuals 
\ in several generations; however, even 
8 O in the case of a unit character, which is 
usually considered as dominant, a great 

Revised pedigree ; : ; . ar 
a variation in the number of individuals 
Sr —® WN affected may occur. Fig. 18 presents 
8 of Br 25) @ & the pedigrees of two families 1n which 


‘ polydactvlism occurred. The first is 
eo Y that reported by Smith and Norwell 
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T@. .. Aifectes FAS. 4, g, Affected the second by Struthers (Edinburgh 
Vew Phil. Jour., 1863, Vol. xvi, p. 83). 
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, [his is an anomaly which would hardly 

Two charts by Goddard are shown above, be lk ely to escape notice, even in a 
the first the original and the second the child that died in early infancy; there 
revised form, which was dratted when would be no reason for concealing the 
additional information could be secured. ese: aciel ustll 44 os tleerka anon Sn 
It may immediately be seen that erroneous facts, an Stl Le TWO CRIS Siw Mae 
conclusions might be based on the original ereatest difference in the number of 


chart. (Fig. 17.) individuals affected. 
| The first 1s that reported by Smith and Norwell (British Medical Journal, __ Vol. 1, p. 8) 
the second by Struthers (Edinburgh New Philadel phia Journal, 1863, Vol. xxvil, p. 83). 
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It is absolutely necessary to get a 
complete history. I recently saw a child 
with sporadic cretinism. In answer to 
the usual questions, the mother stated 
that no other members in either branch 
of the family were similarly affected, 
and as far as she knew all the children 
began to talk and walk at the usual 
time. However, on further questioning 
it was found that two of the father’s 
sisters had been operated upon for 
goiter and an older brother of the pa- 
tient, who was 16 vears of age, weighed 
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225° pounds. 


Here, at least, there was 
an indication of a family tendency to 
disturbances in the thyroid gland and 


the endocrine system. If a number of 
physicians, engaged in the different 
specialties, would collect a large num- 
ber of complete pedigrees in those dis- 
eases and conditions which are known 
to be trequently inherited, I believe a 
large amount of valuable data can be 
obtained, and much light could be 
thrown on many of the obscure prob- 
lems of etiology. 


Influence of Environment on Tree Growth 


When I[ bought my property here 
there existed upon it a certain number 
of “blue gum”’ trees (Eucalyptus glo- 
bulus) all planted at the same time, in 
1880, and of different degrees of develop- 
ment, according to their position (on 
natural unbroken soil, on loose deposits 
of ‘“‘made’’ soil, and in more or 
sheltered places). 

One of them, now, like the others, 
37 years old, has a circumference of 
814 cm. at the height of 1m. It was 
planted in close proximity to a dense, 
wild vegetation of evergreen and decid- 
uous oaks and other trees and on the 
upper edge of the slope, where these 
trees grow. The other blue gums are of 
very unequal development according to 
their position, and some of them, those 
planted in soil brought on and conse- 
quently loose to a great depth, are what 
I should take to be normal in size, when 
erowing in a dry climate and receiving 
no irrigation. 

But I have planted a few blue gums 
myself, and one of them, planted in 
hard soil, never broken except for the 
small hole in which the seedling was 
planted, is now 22! years old and 
measures 214 meters in circumference, 
at one meter height above the ground. 
The secret of the great development of 
this specimen is that water is running 
nearly always at the foot of this tree. 

Everybody can assure himself of the 
enormous difference in development of 
annual plants (so easy to control), ac- 
cording to more or less favorable cond1- 


less 


tions, but when it is a question of wild- 
growing trees, facts are not always so 
prominent as to attract attention. 
Plants of whatever kind will often con- 
tinue to live under most unfavorable 
conditions but making hardly any 
growth; and even species famous for 
extraordinarily rapid development as the 
blue gums will accommodate themselves 
to such a state. The quickest growing 
palms of temperate climates, the Wash- 
ingtonias (California fan-palms), fur- 
nish another example in my garden, 
where a certain number planted on the 
edge of a slope covered with native tree 
vegetation have remained stationary, 
the size of two year old seedlings, for 
sixteen years. 

[t seems very necessary to distinguish 
between the development of a tree in 
highly favorable conditions, as the arbor 
vitae shown in the picture growing in a 
park (p. 161, JoURNAL oF HEREDiTy, 
April, 1917) and wild trees usually 
erowing in crowded condition and hav- 
ing to compete for hight and root space 
with numerous others. Only such live 
in what I should call “‘normal’’ condi- 
tions, because so uninfluenced by man. 
The most perfect development of a 
plant can only take place in quite excep- 
tional conditions in the wild state, else- 
where it must be sought for where man 
has stepped in to favor the plant in 
question. 

A. ROBERTSON PROSCHOWSKY, 

Pare “ Les Tropiques,’! 
Nice, France. 








CHRYSANTHEMUM VARIETIES 


Have Arisen from Bud Variations—List of Four Hundred Varieties 
Originating from Bud Sports Compiled—Plant Has Been 
Cultivated for Hundreds of Years 


Many 


idle Chrysanthemum is one of the 
varden plants in which the great- 
ver of bud variations has 
According 
Ss. Cramer,! a great part of the 
present cultivated varieties originated in 
A list of about four hundred 


est numl 
been 


Prot. J. 


this wav. 


Alice L ¢ Lord 
7 me 
press ot India 
LCT -V¢ a 
1+ 4 , 5 
Altre | i . * 
VIOLE a 


‘tviand Morel. 


| 
\, ‘ ae | 
eATIUCTSON 
7 





at 
< ' 


ALirxeo 


Ga rd R?. 





(Marie), 


tor Saw 
% 11¢1 (Edwa 


> 0 .- a ] 
Brown, purple, si 


A. 


( | served, 


1SS2, from 


Inflected, 


1LS0>3. 


rad 


ilver 


Pomp., 


1887 


CG, Salm n-red. 


LSSO, 


Ethel ), lapane: ( 


4 74 7 ° 
\« , ei . 
pymali white 


Inflected, 


Single. 


Pot 


I 


ISSO, 


} 


h 


iF 
WICh, 


Jap. 


Cramer, Prof. J. S., 1907. 
Che periodicals are indi 


C 


re 


ID. SHAMEL, /Riverside, Caltf. 


pon. 


Ji 


nche, 1887, Jap. Snow whit 


o ey 


7 
{ ) 
} . 


brown- 


‘ated bv their initials: G. 





John Lambert, 1886. 





Professor Cramer. 


TO 


origin, the parent 


following table: 


lol Inflected, 


° r] T \ ' ] : 1- 17) 
cream white with nink tinge. 


Mr. Robert Mudie, 1888 h 
Doughty). 


pink. 


\ ) 
‘ 7 > 


Inflected, Sal 


J ¢ 
1) 


1 if 


1} 


1) 


Lord Wolseley, 1883. Inflected. 


Small white tufts. Form like that 
Ol Viv. Morel. 


\liss A. Holden, 1S95, vellow. 


Large vellow loose flower clusters. 
Mrs. William Walters, 1887, Jap. 


Carmine, bronze-gold back. 


Golden Aurore. Pomp., gold-yel- 
low. 

\MIadame Heerewege, 1900. Dros 
ing flowers. Center white, 
vellow or pink. 


p- 


\lademoiselle Marie Mawet, 1890, 
Jap. Orange gold. 


dw. Beckett, 
$* d-velle WwW. 


LS92, Dark 


Jap. 


Mrs. A. Jacobs, Dull 


pink. 


1893, Jap. 


A 


few 


variety, 


of 


an 


varieties of chrysanthemums originating 
trom bud sports has been collected bv 


these 


varieties, the approximate date of their 


d the 


published authority, are shown in the 


Published authority? 


é.c. 01 
rT. G. 89, ] 
lr. G. 90, 1 


G. C. 82 


G. C, 94, 


T. G. 96, 


T. G. 88, Il, 498. 


G. 
Gr, 


*, et fix, p. 


es 


— 
Fas 


Kritische Uebersucht der bekannten Félle von Knospenvariation. 
C.is Gardener's Chronicle; J.R.H.S., 1s 
Journal of the Royal Horticultural Society; d. M., a published list by De Meulenaese; T. G 


ie. lhe 


8] 








I LSOY. | fle ( C* 1 ¢ 
( >} 

B 1SO9, Inflect 7 Cle 
mber yellow 

B i \ LV N11 9 ) 

Beatrice Prince LSOS. 
flected, CON¢ 

Belocca Armade ted SI 


» | 
} 
| 


* 
i) 


Bernard Nl., 
violet. 
Beverley Imported 


i ied 


L. 


LSOS. 


flected, cream white. 


q 


7,7 °7 ‘ 
MWMPpoOrled, 
I 


Beverley 


.¢ { .e 
Hecter , tre 


Beverley (golden), 


~ raltncd 
Daie VeLlOW, 


.1 - -_ 
Beverley YOMen 
pale vellow. 


Bird 


t+ 7) ‘ YT) 
ITO?) haa). 


Boehmer (Lou 
Mivery pin 

; 

Boehmer (Louis), 1899, Jay 
S) 1 ink, 

Boel ( Lou 
S) ( 111 


LSOO6. 


_ 1LS00. 


ISOG. 
am white. 


[Infleect 


a 
ur vellow and wh 


Inflect 


Inflected 


p. Orange. 





The Journal of Heredity 


y | 
13) ] O tar 
‘1 ‘ ’ ) 1 
‘Gir vellow, small flowered. Bat 
4 > 
’ } 1NO9. lrtles ted, Corrie 
\ + + | +1, vata no } ; 
\ \ ¢ eer pDreceqd eRe 
4 } 1 
outer floral leaves bronze 
\ 1 1 1 j 
( OCOLATE POW) Wi Varvwactron 
‘ 7 ] ‘ 1 
\\ { ( (1 NOT ¢ (>! ( XK ¢ 


t10o0n Of color. 


\MIr. Walter 


red brown wi 
(5. Cockburn, 
ey ee 


q) ; 7 rs 
o CECI >] 1) Se 


Miss Jennie (- Jeannie Inflected, di. 


pure vellow. Burb., 


‘s. Charles Cox, 1893, Jap. Car- 
mine mixed with bronze. 


) 7 4 =~ + + 4 . 

Red striped flowers. too constan ¥ 
(>? Q \ TIE TA 

: ' a ee | oe ’ 

Golden Beverley, 1806. Inflected, G. 


s | 7 
7\¢ , Zey 
Pvc ie Ve A 
i . 


\MIr. Bunn, 1881. Inflected. 


5 | 

? - 
v7TYVE% 1 
LOOT TLIC 


.. _) 
| Yarker VeLlliow. 


ISSS. 


O. Kiku, Jap Leather vellow 

Bronze Bric Pompon bronze | 

Hilda. Inflected. Flowers laven- | G 
ar L(1¢ Wit 1 vellow 1D) (en- 
rer flower ( ve pale ellow 

William Falconer, 1892. Same 1 
fOr py 1 te rose | 

Improved Louis Boehmer, Jap 
Inflected. Hairy. Red. 

} ? A cl 1% LTSOS. 


1894. Dark 


1899, 


iow. (5. 


7 oo ] yy 
Deep red, 7. 


. €ate 


\L., 1, 08 
} ()) 
j O,. | 09 


Mies by #2 


Vi «s 


( QQ | ah, 
( 75. LL. OSO 
(*. 93. li. 560i 


(3. SO, 1, 40 
(;, SO. 1, 69 
(* 93. LL. 5607 











Shamel: Chrysanthemum Varieties 83 


Parent variety Bu 


sport variety 


Joule dor, 1892, Jap. Golden-yel- Chestnut brown. Gc. ot. ¥ 343 
low. Bronze. 

Bouquet fait, 1800. M. Planche William Robinson, 1884. Light T. G. 88, II, 530 
nau, Jap. Silver pink. Gold orange yellow. T. G. 89, 1, 331 


center. 


ISOO. NI. 
Silver 


Bouquet fait , 
nau, Jap. 
center. 


Planche- 
pink. Gsold 
early. 


Bouquet fait, 1800. AI. 
nau, Jap. silver 
CeTiter. 


Planche- 


pink. Gold pink. 


Brooke (Lord), 1891, Jap. [n- 


Meeted, orange bronze. 


Brocklebank (Ralph), 


ISSO, Tap. 
Deep primula vellow. 


HAS LONG BEEN CULTIVATED 
According to Cramer the chrysan- 

themum has been cultivated for some 

hundreds of vears. A sketch ot its 


history has been published by Helmsley 


under the title of “History of the 
Chrysanthemum” 1n Gardener's 
Chronicle 1889, II, p. 3521, p. 355, 
p. 985, p. 652. Its culture in [urope 


dates trom 1688, when Bruyvne found 
chrysanthemums in Dutch gardens. 
In 1822, twenty-seven varieties were 
cultivated in England. part of which 
had been imported, and some of which 
had originated from the imported varie- 
ties through bud variations. Later the 
production of new varieties was under- 
taken from seed and by the careful 
selection of bud variations. In 1836 
there Were imported three Chinese varie- 
ties with pink, speckled, and_ flesh- 
colored flowers respectively. The next 
vear a single plant bore all three of these 
Varieties. 
One of the most prolific sources of new 
and beautiful varieties of chryvsanthe- 
mums has been Japan. In 1892 there 
existed 269 varicties in Japan and new 
ones have been produced vearly for 
export to [europe and clsewhere. 
european gardeners have produced 
an enormous number of varieties. In 
1890 there were 300 cultivated varicties, 
and in 1899 about &.S00. While there 


Mary Louisa Galton. 
sOuUqUCT 


Miss Gorton, 1SS7. 


Mrs. John Cooper. Carmine red. : oe 


Mrs. Bevan Edwards, 1887. Light T.G 
golden vellow. fet 


Paler 


than JT. G. 89, I, 331 
fait. Blooms 


very 


Cream white, G.C. 89, I, 40. 


. 97, I, 95. 


. 88, II, 487, 198 
. 89, I, 259 


was undoubtedly some duplication in 
varietal names, some varieties were 
probably not announced at all because 
of their apparent relationship to existing 
varieties. 


EASY TO PROPAGATE 


The chrysanthemum 1s easy to pro- 
pagate by cuttings which probably ac- 
counts for the large number of varieties 
produced vegetatively. Owing to the 
fact that the flowers are often of different 
color on opening than at a later stage, 
and that color changes are frequently 
brought about as a result of conditions 
of nourishment, only those variations 
that remain constant under changed cul- 
tural conditions should 
to be true bud variations. If the varia- 
tions can be propagated § suecessfully 
thev Mav be considered to be bud Spt rts 
and incipient new varieties. 

The bud variations which attract at- 
tention are usually those which affect 
the bloom. 


be considered 


The variations of vegeta- 
tive parts are as common as bloom varia- 
tions but owing to their inconspicuous- 
ness are not usually observed by 
erowers. Variegated leaf varieties: e.g.. 
Queen of England (Gardeners’ Chronicle, 
1863, p. 1107) 1s an example of this kind 
of bud variation. 


sud variations in chrysanthemums, 
according to Cramer, occasionally show 
so complete a change of form as to put 
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r plant, bore a vellow colored 
The two blossoms. retained 

virtually unimpaired trom 
1e beginning to the end of the bloomuine 
period. The two branche the 
colored blossoms arose trom ad- 
. Y buds near the 
The difference 11) color 
soms was very 


he sporting 


bearing 


base of the stem. 
of the two blos- 
striking and attracted 
the attention of many observers. There 
is no doubt but that it is an example of 
the rather frequent occurrence of bud 
variation in the cultivated chrvsanthe- 
mums. 

The writer, in his garden at Riverside, 
grew three beds of chryvsanthemums 1n 
1917. A careful inspection of the plants 
all of which were propagated from cut- 
tines, revealed several instances of 
ditferent ¢ Nored flowers borne by the 
same plant, and of different colored 
| | blossom. While 
arranyge- 
some of 
knowledge of 


etals in the same 


variation in leat shape and 


observed 1n these 
plant 
caretul or 
these varia- 
The writer, however, 
is chrysanthemum 
from the bud 


Variation standpoint the coming season. 


plants, a lack of 
characteristics prevented any 


4 17 " : 7 ’ ; | 4 
Intelugent consideration ol 


more 
It seems to be one of the most interesting 
of cultivated flowering plants upon 
which to base a systematic study of bud 
lability. | 

The foregoing discussion 1s presented 
1e purpose of calling attention to 
the origin of valuable cultivated varieties 
of ornamental plants from bud varta- 
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farmer, together with the name of the 
variety, how the seed was chosen and 
stored, and a statement regarding the 
quantity of corn like the sample he may 
have to sell. By this method, it 1s 
hoped that all available seed of real 
worth may be located, superior seed 
be assured for this season, and the 
buyer and seller may later be brought 


| ovether. 




















A STRIKING REPRODUCTIVE HABIT 


A. 


Agriculture, Washington, D.C. 


ALBERT 
(°. S. Department of 


T TAS long been retognized that 
external factors largely influence 
variation in the reproductive organs 
of plants, especially influencing vege- 

tative methods of reproduction. 

Data concerning such influences, es- 
pecially as to just what the external 
factors are and to what extent such 
influences are felt, are as vet largely 
unaccumulated. 

Without attempting to explain the 
phenomenon illustrated in the accom- 
panying picture (lig. 23), the mere 
facts of the case will be presented. 

The plant, an Easter lilv, Lelie 
longi florum, var. eximium, Was cast under 
the greenhouse bench into a dark situa- 
tion immediately after the flowering 
stage was terminated. The environ- 
ment was warm and dry. In a short 
time the main axis of the plant developed 
the interesting set of bulb-like structures 
noted in the illustration. 

In order to ascertain if the character 
was hereditary, the “‘bulbs’’ were re- 
novedand planted. Thev grew readily, 
forming perfectly normal plants, devoid 
of the unusual ‘‘bulbs”’ possessed by the 
parent. The experiment was carried 
no further. The phenomenon was prob- 
ably due to existing external conditions 
rather than to inherent or internal 
causes. 


HANSEN 


In this connection, however, it should 
be remembered that the Easter lily is 
one of a group of plants many members 
of which are noted for their bulb produc- 
ing propensities, such as the onion, 
Allium sepium, and for bulbil producing 
tendencies, as the wild garlic, Allium 
canadense, and the tiger lily, Lilium 
tigrinum. in the case of the latter, 
numerous bulbils are formed along the 
stem, somewhat similar to the “‘bulbs”’ 
noted in the Easter lily. Each axil of 
the sessile foliage leaves of the tiger lily 
may form a bulbil and each bulbil may 
fall to the ground and form a new plant. 

The situation in the wild garlic is 
particularly interesting; here flowers and 
bulbils are formed promiscuously on the 
same head. 

The bulb-like structures formed on 
the Easter lily may have been due to the 
formation of adventitious buds or to the 
enlarging of dormant buds, though the 
structures were rather large to be classi- 
fied as buds. 

In general, it might be said that dry 
conditions are inclined to favor the pro- 
duction of specialized organs such as the 
lily ‘‘bulbs”’ here considered, though, of 
course, there are many exceptions to 
this statement. This interesting plant 
was found in the botanical greenhouse of 
the Pennsylvania State College. 





Decline of Birth Rate in Hungary 


Although many warring nations have 
ceased to publish their vital statistics, 
Hungary is still making regular returns. 
A Budapest newspaper is quoted as 
saying that in February, 1917, the 
number of deaths in Hungary ex- 
ceeded by 13,000 the number of births. 
Among civilians alone, it is stated that 


in the third vear of the war the number 
of deaths exceeded the number of 
births by 130,000. Hungarian vital 
statistics have in the past had an excel- 
lent reputation for accuracy, but news- 
paper reports at present must natu- 
rally be taken with caution, until 


properly substantiated. 
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COLOR INHERITANCE IN MAMMALS 


IX, The Dog Many Kinds of White Patterns Found—Albinism Resembles That 
of Other Mammals in Reducing Red More Than B!ack—Inherit- 
ance of Black-and-Tan Requires Further Data— Red 
and Liver Simple Recessives 


SEWALL WRIGHT 
Bureau of Animal Industry, Washington, D.C 
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HIERIE are many kinds of white 
patterns in dogs. There are the 
common, irregular, piebalds ot 
many breeds; the black eyed 
such as in Bulldogs; the roans 
occasionally found among Cocker Span- 
iels; the spotted Dalmation Coach Dogs; 
the albinotic Pekinese Spaniels, ete. 


A 


Barrows and Phillips! find that the 
blue roans and red roans, in Cocker 
Spaniels, differ from blacks and_ reds 


respectively, by a single dominant fac- 
tor. They also find the piebald pattern 


sj 


to be dominant. Mluch more work 1s 
necessary, however, betore the ereal 
rations in extent and pattern in pie- 
ald dogs may be considered to be under- 
00d. Most black eved whites, as 
Castle? has suggested, are probably 
comparable to the black eved white 


vuinea-pigs and mice in possessing an 


x1 the piebald pattern. 


reme form ol 





1915. 
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‘Barrows, W. M. and J. N. Phillip 
(Castle 


e, W. [e., Genetics and Eugenic 
Pearson, K., E. Nettleship and C. H. U 
Part it. pp. 460-512. 
‘Barrows, W. M.and J. N. Phillips. Loc. 


Dogs, with a very irregular, a sym- 
metrical tvpe of piebald pattern, are 
often wall-eyed according to Pearson, 
Nettleship and Usher.? Among other 
breeds they mention in this connection, 
the Old English Sheep Dog, the Dappled 
Dachs and the Harlequin Great Dane. 
The Merled Collies, which they also 
mention, probably belong in a different 
category. In them, it does not appear 
to be an irregular piebald pattern, which 
has invaded the eve; but a_ general 
dilution factor, which reduces red to 
white, and black to slate blue, affecting 
the eves as well as the coat. The pie- 
bald pattern may also invade the inner 
ear, and in some way bring about deaf- 


ness. Thus Pearson, Nettleship and 
Usher mention deafness as common 
among white Bull and Fox ‘Terriers, 


which are extreme piebalds, but note 
its absence in whites of several other 
breeds including Collies and Pekinese 
Spaniels, where a dilution factor is re- 
sponsible tor the whiteness. This deaf- 
ness in white dogs, calls to mind the 
deafness of blue-eved white cats which 
was noted by Darwin. 

A white, with dark points, is oc- 
casionally found among Cocker Spaniels. 
Barrows and Phillips? find that this is 
due to a recessive factor, which reduces 
red to white, but black merely to a slate 
blue. Whether it also affects the eye, 
they do not mention. These authors 
speak of another kind of dilution in 
Cockers, which they have not tried to 


analyze. Thus, livers vary from dark 
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chestnut to a faded liver color, and 
reds vary from mahogany to lemon. 
The case of blue Merled Collies has 
been noted above. The kind of dilution, 
which has been most thoroughly in- 
vestigated, is that of the imperfect 
albinos, which occasionally appear in 
Pekinese Spaniels. Pearson, Nettle- 
ship and Usher describe extensive ex- 
periments with them. 


ALBINO PEKINESE SPANIELS 


Their albinos came from a stock of 
red Pekinese. Most of them were not 
complete albinos, but were slightly 
tinted with cream color. The skin was 
pink, the iris pale blue, and the pupil 
red in some lights. The coat was 
often distinctly colored, in the puppies, 
with a dull brown color, which might 
show a distinct piebald pattern. Granu- 
lar pigment was present in these puppies, 
but in the adults only traces of diffuse 
pigment could be found, as a rule. 
This change in color is parallel to a 
change in the normal red Pekinese 
Spaniels, whose coats are brown, tipped 
with black, as puppies, but turn red 
later, only the face and scattered hairs 
on the back retaining the dark color. 
The mode of inheritance seems clearly 
that of a single recessive factor. The 
authors are disposed to question any 
Mendelian interpretation, but this is 
largely because they consider the pie- 
bald pattern, which appeared irregularly 
through their experiments, as connected 
with albinism, and because of compli- 
cations, due to the introduction into the 
experiments of a second well known 
Mendelian factor: that 1n which blacks 
are dominant over reds. 

Although coming from a 
stock, the albinos bred true at once, 
(except for minor variations). Albino 
by albino produced 66 albinos, of which 
11 were decidedly brown as puppies, 
and 2 were recognizable picbalds. Red 
parents, both of which were known to 
carry albinism, from knowledge of their 
parents or offspring, produced 32 red, 
and 14 albino puppies, about as ex- 
pected, allowing for matings of their 
type which were unrecognized because 
no albinos were produced. Red by 
albino produced only 57 reds in 16 


c( yl] red 





litters, and 5 reds, 4 albinos in 2 other 
litters. Most of the reds were evidently 
homozygous. Some of the albino Peki- 
nese were crossed with black Pomera- 
nians. As these albinos came from red 
stock, this cross would be expected to 
involve at least two Mendelian factors: 
that by which blacks differ from reds, 
and that by which intense colored dogs 
differ from albinos. In F, all of the 
puppies were intense, and most of them 
black. Two of the 17 were called 
chocolate, which indicates that the 
Pomeranians were not all homozygous 
black. Some of the black offspring 
(IkeCe) were crossed together and pro- 
duced 6 blacks (with white patches), 
1 red sable, like a normal Pekinese, 1 
normal albino and 1 permanently slate- 
brown or “lilac”? puppy, with the eves 
of an albino. One need have little 
hesitation is surmising that this “lilae’’ 
is the albino form of black (Ecc) where 
the usual Pekinese albino is the albino 
form of red (eecc). A back cross of F, 
black with Pekinese albino likewise pro- 
duced the four expected classes. There 
were 10 blacks, 2 golden sables, 1 
‘lilac,’ and 2 usual albinos (one of 
which showed a red streak on its back). 
The ratio, it 1s true, is very aberrant; 
such a large excess of blacks should be 
produced only once in a_ thousand 
times, but taking the evidence as a 
whole, there seems little reason for 
doubting that merely two unit \len- 
delian factors are involved aside from 
the factor or factors for the piebald 
pattern. It has been suggested above 
that the albino factor which reduces 
red to white merely reduces black to 
slate-brown. This is in harmony with 
the brown color of Pekinese albinos at 
the time of life in which normal reds 
show much black pigment. It 1s also 
thoroughly in harmony with the effects 
of imperfect albinism 1n other mammals. 
The same difference in the threshholds 
for black and red, with respect to al- 
binism, have been noted in previous 
papers in the discussion of red-eyed 
dilute guinea-pigs and rats, and Hima- 
lavan rabbits. A similar phenomenon 
is found in man. 

Among factors of class 2, it seems well 
established that all grades of red differ 
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from black and liver by a recessive unit 
factor. Little? obtained satisfactory fig- 
ures demonstrating this point in 
Pointers, and Barrows and_ Phillips® 
confirm it in Cocker Spaniels. The 
presence of this factor difference be- 
tween red Pekinese and black Pomera- 
nians has just been noted. 

This, however, leaves uncertain the 
gsenetic relations of the various kinds 
of mixtures of black and yellow. The 
common color of Collies is a sort of 
sooty yellow; in Great Danes, Bull 
Terriers and other breeds there is a 
brindle pattern and many breeds are 
characterized by the black-and-tan pat- 
tern in which the feet, belly, and parts 
of the head are tan or yellow, the rest 
of the coat being black. <A similar 
pattern is found among the wild 
canidae. 


THE TRICOLOR PATTERN 


In many breeds both the piebald and 
the black-and-tan pattern are present 
together. The result is a tricolor. The 
mode of inheritance of tricolor is_ of 
special interest because it was the 
character in Bassett hounds, which was 
chosen by Galton’ in his’ pioneer 
investigations of the laws of heredity. 
The tricolor Bassett hounds continually 
throw bicolor lemon and white, and vice 
versa. 

Galton demonstrated heredity in this 
case, and showed that his law of an- 
cestral heredity would fit the results 
satisfactorily. This law claims only to 
describe the average results in a dog 
population mated at random as regards 
color and is not intended to apply to 
particular cases. As Castle’ has pointed 
out, no simple Mendelian ratios are 
to be expected in this case, 1n which 
the occurrence of bicolors depends on 
the arrangement of two independent, 
fluctuating patterns. Castle compared 
the case with that of tricolor guinea- 
pigs, which result from the combination 


of the piebald and tortoise shell pat- 





terns, with genetic results as confusing 
to follow as the Bassett hounds. 
Hagedoorn’ pointed out that the black- 
and-tan pattern in dogs is a more 
symmetrical pattern than the tortoise 
of guinea-pigs, but in the main accepted 
Castle’s view. Ibsen! pointed out 
that Bassetts have a reduced type of 
the black-and-tan pattern, like that 
of Airedales, in which there is only a 
blanket of black on the back, leaving 
the head yellow. <As the white of the 
piebald pattern affects the back before 
the head, lemon and white is more apt 
to be produced than black and white 
on reduction in the number of colored 
spots. It is clear that the mode of in- 
heritance of tricolor can best be solved 
by studying the heredity of the pie- 
bald and the black-and-tan patterns 
separately. 

Barrows and Phillips!! identify the 
pattern of black-and-tans with that 
of liver-and-tans, and of red-and-lemons. 
They state that a recessive factor is 
responsible for the production of these 
‘bicolors’’ from blacks, livers, and reds 
respectively. A priori the indentifica- 
tion of the patterns of black-and-tans 
and liver-and-tans, seems probable 
enough, but red-and-tan seems to in- 
volve a different kind of factor. The 
first two involve variations in extension 
of a dark color, and therefore involve 
factors of class 2 while the last is a 
pattern of intensity which would seem 
to fall in class 1. 

It has been noted that in the rodents 
and in cats there 1s a tendency for the 
processes of producing color in general 
(involving enzyme 1) and of producing 
black (involving enzyme II) to be weak 
in the same parts of the coat. Thus the 
patterns of intensity of color (particu- 
larly of yellow) and of extension of 
black, tend to be similar, although 
brought out by wholly independent 
Mendelian factors. For example yellow- 
bellied gray mice differ from solid grays 
for a wholly different reason from that 
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in which white-bellied yellows differ 
from solid yellows. It should be added, 
however, that factors are known which 
produce effects as 1f of both class 1 and 
class 2, and the bicolor pattern of dogs 
may be one of these. Further data 
would be very welcome. 

The relation of black-and-tan to black 
and to red is another question on which 
further data is necessary. There are 
three possibilities. The recessive factor 
by which the black-and-tan differs from 
black may be identical with factor e by 
which red differs from black. In this 
case, a subsidiary factor or factors must 
be supposed to modify a red into a 
black-and-tan. Second, the black-and- 
tan pattern may be due to an allelo- 
morph of factors E and e, intermediate 
in effects. Third, it may be due to a 
factor independent of the extension 
series as supposed by Barrows and 
Phillips.1! Ibsen quotes Barton to the 
effect that red by red may occa- 
sionally produce black-and-tan, and 
that black-and-tan by _ black-and-tan 
may occasionally produce red. Hage- 
doorn is also quoted, as stating that 
red may be dominant over black-and- 
tan. This evidence is easily harmonized 
with the first hypothesis above, but 
not so easily with the second and third. 
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If the last proves correct, it must be 
supposed that reds are of two kinds, 
some dominant over black, some 
cessive. 


TC- 


LIVER COLOR IN DOGS 

Perhaps the best established factor 
in dogs is one of class 2b. Lang!” 
obtained indications, in a_ particular 
cross, that brown is recessive to black. 
Little!® thoroughly confirmed _ this 
conclusion in Pointer dogs, and Bar- 
rows and Phillips“ in Cocker Span- 
iels. This factor converts all black pig- 
ment in skin, fur and eyes to brown, 
thus changing solid black dogs to solid 
browns or “‘livers’’: black-and-tans to 
liver-and-tans; and reds with black nose, 
ears and eyes to reds with brown nose, 
ears and eyes. Barrows and Phillips 
suggest further that red is reduced to 
lemon, but this seems inconsistent with 
their statement that both reds and 
lemons may have either black or brown 
points. Little speaks of yellows with 
brown points as somewhat duller than 
those with black points, but this may 
be due merely to reduction of a slight 
black sootiness in the fur to brown. 
On the whole there seems little reason 
for doubting that this factor may be 
compared with the chocolate-brown 
variations of rodents. 


Longevity in Lily Pollen 


During the season of 1916 I made a 
large number of crosses among my 
various lilies and wishing to use some 
of the earlier kinds with the later, I 
saved in small envelopes, the pollen of 
all the best early sorts to use later as 
later kinds bloomed. I found most of 
the pollen was good for two or three 
months saved in this way. Wishing 
to know if the pollen of some of the 
late ones might be kept over to use on 
the early ones 1n spring, I saved it from 


the L. auratum, wrapped in two or 
three sheets of paraffine paper and 
kept in a warm, dry place. Last 


spring I opened this and used it on a 





12Tang, A., 1910. Zeit. Abst. Ver., 
3TLittle, C. C. Loc. cit. 
14 Barrows, W. M.and J. N. Phillips. 


3:1-33. 


Loc. cit. 


flower of Lilium martagon. ‘The first 
application was a success and a good 
capsule of seed was obtained, but later 
this was tried on a lot of flowers of 
other lilies with no results. Only when 
the pollen was first exposed to the air 
Was it potent. Care was taken to re- 
move the anthers before the flower had 
opened and to cover well as soon as the 
old pollen had been applied. Had the 
pollen been divided and kept in separate 
envelopes so that it was used at once 
when first exposed to the air, I believe 
more capsules would have been ferti- 
lized. I’. H. Horsrorp, 


Charlotte, Vt. 
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MEANINGS OF GENETIC TERMS 


Every New Science Coins New Words or Gives New Meanings to Others— 
Genetics Not an Exception to Rule—Scientific Workers Forced to 
Use Modern Terms—Explanation of Terms Should 
Help to Avoid Confusion! 


COUIRED CHARACTER, a mo- 
dification of a germinal trait. It 
is difficult to draw a line between 
characters that are acquired and 

those that are inborn. The idea in- 
volved is as follows: in a standard en- 
vironment, a given factor uf the germ- 
plasm will develop into a trait which 
varies not very widely about a certain 
mean. The mean of this trait is taken 
as representing the germinal trait in its 
typical condition. But if the environ- 
ment be not standard, if it be consider- 
ably changed, the trait will develop a 
variation far trom the mean of that 
trait in the species. Thus an Ameri- 
can, whose skin in the standard envi- 
ronment of the United States would be 
blonde, may under the environment of 
Cuba develop into a brunet. Such a 
wide variation from the mean is called 
an acquired character; it 1s usually 1m- 
pressed on the organism after the ger- 
minal trait has reached a full, typical 
development. 

Allelomorph, one of a pair of factors 
which are alternative to each other in 
Mendelian inheritance. Instead of a 
single pair, there may be a group of 
“multiple allelomorphs,”’ each mem- 
ber being alternative to every other 
member of the group. 

Allelomorphism, a relation between 
two or more factors, such that two which 
are present in one zygote do not both 
enter into the same gamete, but are 
separated into sister gametes. 

biometry, the study of biology by 
statistical methods. 

Brachydactyly (short-fingeredness), a 
condition in which the bones, particu- 





larly of the fingers and toes, fail to 
grow to their normal length. In well- 
marked cases one phalanx or joint is 
wholly lacking. 

Character (a contraction of ‘‘char- 
acteristic), a term which is used, often 
rather vaguely, to designate any func- 
tion, feature, or organ of the body or 
mind. 

Chromosome (so called from its affinity 
for certain stains), a body of peculiar 
protoplasm, generally cylindrical in the 
nucleus of the cell. Lach species has 
its own characteristic number, the cells 
of the human body contain 24 chromo- 
somes each. 

Congenital, present at birth. The 
term fails to distinguish between traits 
which are actually inherited, and modi- 
fications acquired during prenatal life. 
In the interest of clear thinking its use 
should be avoided so far as possible. 

Correlation, a relation between two 
variables in a certain population, such 
as that for every variation of one, there 
is a corresponding variation of the 
other. Mathematically, two correlated 
variables are thus mutually dependent. 
But a correlation is merely a statistical 
description of a particular case, and in 
some other population the same two 
variables might be correlated in a 
different way, other influences being at 
work on them. 

Cytology, the study of the cell, the 
constituent unit of organisms. 

Determiner, an element or condition 
in a germ-cell, supposed to be essential 
to the development of a particular 
quality, feature or manner of reaction 
of the organisms, which arises from the 


1Although material for this glossary has been borrowed liberally from many sources, it is 
not to be supposed that the definitions will meet with universal acceptance. It is believed, 
however, that they will at least help those who are not familiar with the vocabulary of genetics 
to understand what is meant when a certain word is used.—THE EDITOR. 
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germ-cell. The word is gradually fall- 
ing into disuse, and ‘“‘factor’’ taking its 
place. 

Dominance, in Mendelian hybrids the 
capacity of a character, which is de- 
rived from only one of the two generat- 
ing gametes, to develop to an extent 
nearly or quite equal to that exhibited 
by an individual which has derived the 
same character from both of the gener- 
ating gametes. In the absence of dom- 
inance, the given character of the hybrid 
usually presents a “blend” or interme- 
diate condition between the two parents. 

Dysgenic, tending to impair the racial 
qualities of future generations; the 
opposite of eugenic. 

ikndogamy, a custom of primitive 
peoples, in compliance with which a 
man must choose his wife from his own 
eroup (tribe, clan, etc.). 

Eugenic, tending to improve the racial 
qualities of future generations, either 
physical or mental. 

kuthenic, tending to produce better 
conditions for people to live in (but nor 
tending to produce people who can hand 
on improvement by heredity). 

Evolution (organic), the progressive 
change of living forms, usually asso- 
ciated with the development of com- 
plex from simple forms. 

Kkxogamy, a custom of primitive 
peoples which requires a man to choose 
a wife from some other group (tribe, 
clan, etc.) than his own. 

Factor, a name given to the hypo- 
thetical something, the independently 
inheritable element in the germ-cell, 
whose presence is necessary to the de- 
velopment of a certain inherited char- 
acter or characters, or contributes with 
other factors to the development of a 
character. ‘‘Gene”’ and ‘determiner ”’ 
are sometimes used as synonyms oi 
factor. 

Feeblemindness, a condition in which 
mental development is retarded or 1n- 
complete. It is a relative term, since 
an individual who would be feeble- 
minded in one society might be normal 
or even bright in another. The cus- 
tomary criterion is the inability of the 
individual, because of mental defect 
existing from an early age, to compete 
on equal terms with his normal fellows, 





or to manage himself or his affairs with 
ordinary prudence. American students 
usually distinguish three grades of men- 
tal detect: Idiots are those who are 
unable to take care of themselves, even 
to the extent of guarding against com- 
mon physical danger or satisving physi- 
cal needs. Their mentality does not 
progress beyond that of a normal two- 
vear-old child. Imbeciles can care for 
themselves after a fashion, but are un- 
able to earn their living. Their mental 
ages range from three to seven vears 
inclusive. Morons, who correspond to 
the common acceptation of the term 
feebleminded, ‘“‘can under proper direc- 
tion become more or less self-supporting 
but they are as a rule incapable of 
undertaking affairs which demand judg- 
ment or involve unrestricted competition 
with normal individuals. Their in- 
telligence ranges with that of normal 
children from seven to twelve years of 


age. 


There 1s necessarily a consider- 
able border-line, but any adult whose 
intelligence is beyond that of the 
normal twelve-year-old child is usually 
considered to be not teebleminded. 

Gamete, a mature germ-cell, in ani- 
mals an ovum or spermatozoon. 

Genetics for a long time meant the 
study of evolution by ¢éxperimental 
breeding and was often synonymous 
with Mendelism. It is gradually re- 
turning to its broader, original meaning 
of the study of heredity. This broader 
meaning is preferable. 

Germinal, due to something present 
in the germ-cell. <A trait 1s germinal 
when its basis is inherited, as eve-color, 
and when it develops with nothing 
more than the standard environment; 
remaining relatively constant from one 
generation to another, except as in- 
fluenced by reproduction. 

Germ-plasm, mature germ-cells and 
the living material from which they are 
produced. 

Haemophilia, an inability of the blood 
to clot. It thus becomes impossible 
to stop the flow of blood from a clot, 
and one who has inherited haemophilia 
usually dies sooner or later from hem- 
orrhage. 

Heredity 1s usually 
the outside, 


considered from 
when it may properly be 
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V resemblance based 


defined” as organic 
on descent, or the correlation between 
relatives. But a better definition, based 
on the results of genetics, looks at it 
as a mechanism, not as an external 
appearance. From this point of view, 
heredity may be said to be “the per- 
sistence of certain cell-constituents (in 
the germ-cells) through an unending 
number of cell-divisions.”’ 

Heterozygote, a zygotic 
which contains both 
allelomorphic pair. 

Homozygote, an individual which con- 
tains only one member of an _ allelo- 
morphic pair, but contains that in 
duplicate, having received it from both 
parents. A homozygous individual, 
having been formed by the union of 
like gametes, in turn regularly produces 
gametes of only one kind with respect 
to any given factor, thus giving rise 
to offspring which are, in this regard, 
like the parents; in other words, homo- 
zygotes regularly “breed true.’’ Amn in- 
dividual may be a homozygote with 
respect to one factor and a heterozygote 
with respect to another. 

Hormones, the secretions of various 
internal glands, which are carried in the 
blood and have an important specific 
influence on the growth and functioning 
of various parts of the body. Their 
exact nature is not vet understood. 

Inborn usually means germinal, as 
applied to a trait. Strictly speaking, 
however, any trait which appears in a 
child at birth might be called inborn, 
and some writers, particularly medical 
men, thus refer to traits acquired in 
prenatal life. Because of this ambiguity, 
the word should be carefully defined 
when used, or avoided. 

Inherent, synonymous with 

Induction, a change brought about 
in the germ-plasm with the effect of 
temporarily modifying the characters 
of an individual produced from. that 


individual 


members of an 


eerminal. 


germ-plasm; but not of changing in a 
definite and permanent way any such 
germ-plasm and therefore any indi- 


vidual inherited traits. 


Innate, synonymous with inborn or 
germinal. 
Latent, a term applied to traits or 


characters whose factors exist in the 


germ-plasm of an individual, but which 
are not visible in his body. 

Law, in natural science means a con- 
cise and eo description of 
an observed uniform sequence of events. 
It is thus quite different from the law 
of jurists, who mean a rule laid down for 
the guidance of an intelligent being, by 
an intelligent being having power over 
him. 

Mendelism, a collection of laws of 
heredity, so called after the discoverer 
of the first of them to become known: 
also the analytical study of heredity 
with a view to learning the constitution 
of the germ-cells of animals and plants. 

Mendelize, to follow Mendel’s laws 
of inheritance. 

Mores, the customs or unwritten laws 
of a people; the conventions of society: 
popular usage or folk-ways. 

Mutation has now two accepted mean- 
ings: (1) a profound change in the 
gserm-plasm of an organism such as will 
produce numerous changes in its prog- 
eny; and (2) a discontinuous heritable 
change in a Mendelian factor. It is 
used in the first sense by De Vries and 
other ‘“‘mutationists’’ and in the second 
sense by Morgan and other Mendelists; 
confusion has arisen from failure to 
note the difference in usage. 

Normal Curve, a curve of distribution 
of variations which are due to a multi- 
plicity of independent causes acting 
equally in both directions. 

Nucleus, a central, highly organized 
part of every living cell, which seems to 
play a directive role in cell-development 
and contains, among other things, the 
chromosomes. 

Patent, a term applied to traits which 
are represented in the body as well as 
the germ-plasm of an individual. The 
converse of “latent.’’ 

Probability Curve, the same as normal 
curve. Also called a Gaussian curve. 

Protoplasm, “the physical basis of 
life’’; a chemical compound or probably 
an emulsion of numerous compounds. 
[t contains proteins which differ shghtly 
in each species of organism. It 
tains carbon, hydrogen, oxygen, nitro- 
gen, sulphur and various salts, but 1s 
defy exhaustive 


COlM- 


so complex as to 
analysis. 
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Psychiatry, the study of diseases of 
the mind. 

Kecessive, the converse of dominant; 
applied to one of a pair of contrasted 
Mendelian characters which cannot ap- 
pear in the presence of the other. 

Regression, the average variation of 
one variable for a unit variation of a 
correlated variable. 

Segregation, (1) as used in eugenics 
means the policy of isolating feeble- 
minded and other anti-social individuals 
from the normal population into in- 
stitutions, colonies, etc. Within these 
the two sexes are usually (and should 


always be) segregated from each other 
(2) The term is also used technically in 


genetics, rather vaguely and with various 
meanings, but primarily to refer to the 
separation of Mendelian factors through 
the independent distribution of such 
factors before or at the time of formation 
of the gametes. 

Selection, the choice (for perpetuation 
by reproduction) from a mixed popula- 
tion of the individuals possessing in 
common a certain character or a certain 
degree of some character. Two kinds 
of selection may be distinguished: (1) 
natural selection, in which choice 1s 
made automatically by the failure to 
reproduce (through death or some other 
cause) of the individuals who are not 
‘fit’? to pass the tests of the environ- 
ment (vitality, disease resistance, speed, 
success 1n mating or what not); and (2) 
artificial selection, in which the choice 
is made consciously by man, as a live- 
stock breeder. 

Sex-limited, a term applied to traits 
which differ in the two sexes, because 
influenced by the hormones of the re- 
productive glands. Baldness is_ possi- 
bly an example in man. 

Sex-linked, a term applied to traits 
which are connected with sex = acci- 
dentally and not physiologically in de- 
velopment. The current explanation 1s 
that such traits happen to be in the 
same chromosome as the 
of maleness or femaleness, as the case 
may be. Color-blindness 1s the classical 


example in man. 


determiner 





Sexual selection, the conscious or un- 
conscious preference by individuals of 
one sex, or by that sex as a whole, for 
individuals of the other sex who possess 
some particular attribute or attributes 
in a degree above or below the average 
of their sex. If the deviation of the 
chosen character 1s in the same direc- 
tion (plus or minus) as in the chooser, 
the mating is called assortative; if in 
one direction independent of the char- 
acteristics of the chooser, it 1s called 
preferential. 

Soma, the body as distinguished from 
the germ-plasm. From this point of 
view every individual consists of only 
two parts—germ-plasm and soma or 
somatoplasm. 

Trait, a term used by geneticists as a 
synonym of “character.”’ 

U'nit-character, in Mendehan heredity 
a character or alternative difference of 
any kind, which is apparently not 
capable of subdivision in heredity, but 
is inherited as a whole, and which is 
capable of becoming associated 1n new 
combinations with other characters. 
The term is now going out of use, as 
it makes for clearer thinking about 
heredity to fix the attention on the fac- 
tors of the germ-cells instead of on the 
characters of the adult. 

lariation, a 
shape, or 


deviation in the size, 
other feature of a character 
or trait, from the mean or average of 
that character in the species. 

Vestigial, a term applied to a char- 
acter which at some time in the evolu- 
tionary history of the species possessed 
importance, or functioned fully, but 
which has now lost its importance or its 
original use, so that it remains a mere 
souvenir of the past, in a degenerated 
or rudimentary condition. Example, 
the muscles which move a man’s ears. 

Zyegote, the fertilized egg-cell, the 
united cell formed by the union of the 
ovum and spermatozo6n after fertiliza- 
tion. 

Zymotic, caused by a microbrganism. 
A term applied to diseases. [Example. 
tuberculosis. 























SELECTION 


JOHN BELLING, Washington, D. C. 


INAL selection of improved races 

by mere inspection has become, 

in most cases, more or less 

discredited among plant-breeders. 
The progeny test is now the main 
reiance of the breeder, and actual 
measurements are found to be usually 
more trustworthy than ocular estimates. 
Hence selection often includes some 
kind of testing before the act of choice. 
Without trial of some kind, selection 
consists in picking out the best looking 
individuals, in breeding for “fine 
feathers” and not for performance. 
This leads to pretty exhibits’ at the 
agricultural shows and county fairs, 
but does not cheapen the production 
of food. It is usually simple enough 
to pick out individuals which *‘‘look’’ 
better than the bulk of the crop, but 
to prove whether they are or are not 
better 1s often a longer process. In 
some cases the results of the progeny 
tests mechanically determine the best 
lines, with little or no personal selection 
on the part of the operator. Thus in 
improving Swedish wheat, Nilsson-Ehle 
takes at random plants of the old native 
Wheat (which had already been shown 
to be a mixture of lines) and tests their 
progenies alongside for maximum crop, 
etc. Even in the progeny of crosses 
(e. g., potato) where the plants are 
multiplied as clons (by scions, cuttings, 
tubers, etec.), the testing of the hkelhest 
looking plants is often the hardest 
part of the work. Selection of seed- 
plants 1s carried on in two directions: 
(1) to obtain superior lines and (2) to 
breed them to constancy. The more 
genetic variation we have, the more 
material there is for selection. Bud 





OF PLANT-BREEDING 


selection, so far, has only scored notable 
successes in a very few cases. Even in 
potatoes most, if not all, of the recog- 
nized market varieties originated in 
crosses or seedlings. Crossing is the 
recognized means of gaining material 
for selection. It seems probable, for 
example, that most, or all, of the many 
strains of the common bean (Phaseolus) 
and of the cowpea were selected from 
natural or artificial crosses. The nur- 
seryman’s class of ‘“‘sports’’ usually 
includes the products of natural crossing 
by insects. In plants which are natur- 
ally much crossed, as maize, a modified 
mass selection must be practiced, be- 
cause of the loss in productivity which 
usually follows self-pollination or 1n- 
breeding. But in predominantly selfed 
crops, as beans and wheat, mass 
selection is no longer used, but strict 
individual pedigrees are kept. In such 
cases, progress depends on never mixing 
the seeds of two or more plants until 
relative constancy is obtained. 

In all cases characters are selected 
directly and plants indirectly, and all 
knowledge gained in the progress of the 
work, or previously, as to the mode of 
inheritance of these characters, shortens 
and cheapens the process. Thus, with 
the increase of our knowledge which 
is in large part due to American workers, 
plant-breeding will be a more certain 
and a less costly operation than in the 
past. Even in the present, probably 
many plant-breeders who have created 
assured values for the community, 
have lost money in the work. This 
has been stated to be the case even with 
Luther Burbank, whose work 1s_ pri- 
marily commercial, and not research. 


Rise in New Zealand Lambing Percentage 


Authenic reports from New Zealand, 
States Commerce Reports, place the esti- 
mated percentage of lambing for 1917 
at 58 per cent, as compared with 86 per 
cent for 1916. This means a_ gain, 


since there is an increase of between 
200,000 and 300,000 ewes for the 
year. The entire outlook for the 
sheep industry in New Zealand seems 
promising. 
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POLYDACTYLISM AND TOOTH COLOR 


S. SINHA 


Professor of Botany, Berhampur College, Berhampur, Bengal 


SLPRIKING operation of heredity 


$$ ee 


has been found in our @thumb.) 


My uncle has one extra’ family. 

He married a normal woman and 
had eleven daughters and two sons. 
Only one of the daughters, named 
Ujyala, has one extra thumb. The 
polydactyly was thus transmitted in 
the second generation. Ujvala was 
mated with a normal man and had one 


son and one daughter with normal 
fingers. Her husband is now dead. 
My unele’s tourth daughter, named 


Monda, has normal fingers; she was 
mated with a normal man of a family 
where did not exist any polydactyl 
man or woman in any generation. 
Monda has given birth to three sons 
and five daughters, only her second 
daughter has been born with an extra 
thumb. This shows that the  poly- 
dactyl character was transmitted even 
in the third generation despite mating 
with a member of an untainted family. 


This polydactyl character remaining 
latent in Monda appeared in her 
daughter. 


Davenport writes, as quoted in the 
JOURNAL OF HEREDiTy, July, 1916, p. 
324, ‘‘Polydactyl persons will have at 
least one-half of their children poly- 
dactyl. Those quite free from the 


trait, though of the polydactyl straits, 
will probably have only norma! chil- 
dren.”’ His statement of the mode of 
heredity was not found true in the 
records of our family. Out of thirteen 
children, my uncle has only one daughter 
with an extra thumb. His normal 
daughter, Monda, though mated with a 
normal man, did not have all normal 
children, as | have already told my 
readers. 
COLOR OF TEETH 

Another inheritance of character, 
not so striking as the previous one, has 
been observed in a Hindoo family of 
Bengal. ‘‘A’s”’ teeth were brown, 7. e. 
not exactly white. He was mated with 
a normal female; the mating resulted 
in the production of three and 
four daughters. The first and second 
sons, the first, second and fourth daucgh- 
ters of the family have brown teeth. 
A’s first son married a normal woman 
and had one son and one daughter. 
The daughter has brown teeth. <A’s 
first daughter was mated with a normal 
man, which produced three sons and 
three daughters; only one of the sons 
got brown teeth. Thus the color char- 
acter of teeth was transmitted even in 
third generation both by and 
daughter of A. 


SOTLS 


SOTL 


Horse Breeding in Brazil 


Since Brazil has come to realize its 
possibilities in ranching and _ similar 
operations, any measure which tends 
toward the betterment of animal breed- 
ing 1s sure to attract attention there. 
Data collected at a recent live stock 
census show that there are now six 
million horses and three million mules in 
the country. The Brazilian Congress is 
now discussing measures for the pro- 
tection of the horse breeding industry, 
and has proposed a national equine stud 
to fix a type of Brazilian cavalry horse. 
There is at present no national type 
of horse, although excellent specimens 
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abound, but by cross breeding it 1s 
hoped that a superior type may be 
fixed. Fifteen stations will be estab- 
lished if the bill is passed, managed by 
competent local authorities, while tech- 
nical aid would also be secured from 
abroad. Money prizes would be offered, 
and interest stimulated 1n breeding, not 
only from superior stallions, but also 
from superior mares. The bill is being 
pushed vigorously by horse lovers and, 
if passed, would certainly assist greatly 
in maintaining breeding standards of 
the country along lines of true genetic 
worth. 
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